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Or THE 


Raga Society; 


Or, a New ABRIDOMENT of the 


Philoſo phical Tranſactions. 


Giving an Account of the Undertakings, Studies, and 
Labours of the LEARNED and INGENnToUSs in many "| 


conſiderable Parts of the World ; from the firſt Inſtitution of 
that ILLUSTRIOUS SOCIETY in 1665, to 1740: 


In the Conrle of this Worx, every Thing is carefully 


extracted from the OR1GinALs, according to the Order of 
Time; the LATIN TRACVYTs Engliſhed; the Terms of 
ART explained; the Theoretical PAR Ts applied to Prac- 
tice; and the whole Illuſtrated with a great Number of 


CoPyER PLATES, 1 


A PERFORMANCE of general Uſe for the Knowledge and 


Improvement of MaTHEMATICKs, NATURAL PRI 
 LosOPHY, TRADEs, MANUFACTURES, ARTs, Sc. 


By Mr. B A P PB A M. 


5 The SECOND EDITION. 5 


L O W D O N: 


Printed for JOHN NNO URS E, oppofte Ratherine-Street, 
| in the Strand. 
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How Intermitting Fevers ars dur d at Algiers 
+ ; 2 1688 | 4X5 1 0 : fore 14 } 1 
Pnhiloſophical Tranſactions. Ne 417. P. 183 


8 E have a ſpecies of the ſcabioſa at Agier, vhich 
(5 


is of great virtue in ouring intermitting fevers. 
lt is not unlike the figure which Mori on gives 
of his 2oth ſpecies cap 21. ett; 6. Tab. 14. or of 
£2 bis 42 5th ſpecies, tap. 21. ſect. 6. tab. 1 5 of. 


i 


corymbiferous plants; only the head is not 


round, as there deſcrib'd.. Mr. Shaw, therefore, calls it, 


fcabioſa fore pallido purpureo, capitulo oblongo, alis ſuperio- 


ribus inciſis, inſerioribus integris, ſerratis. The method of 
preparing it is to put a handful of it into a quatt of water, 
and boil it away to a pint. A coffee diſh full of this decoc - 
tion, is given the patient faſting, a little before dinner, and at 
night without any regard to the interval or intermiſſion of the 
fit, as in giving the bark; and it commonly operates by ſtool. 
or urine. Mr. Shaw/only ſaw this plant at Agier, Oran, 
E th W Gibraltar 
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Gibraltar and mount Tibanus, where he was firſt 


his ſeryant being employ:d to repair a 
In New England, — t wing ; _ 1 
attempted tg go dow meang of a ſingl 
N ha d 2aded Vote five or fix xd | 
nder incapable of ſuſta ining hirown weight; 
and without ſpeaking, or giving any fings of diſtreſs, he 
ſlipp'd down ſuddenly to the* upper part of the joint of the 
pump; where being ſupported about a minute, and fetching 
is breath 11174 yEry; diftrefs'd manner, he fell down to the 
bottom, whieh was eight or ten feet lower, and cover'd with 
but a very few inches of water, without diſcovering any ſigns 
of life. Upon His, his Grxapt with great precipitation took 
the rope in his hand, in order to go down to his maſter's 
- relief: But at the ſame diſtance from the top, he met with 
the fame fatal interruption; and without Iſecvetiag any 
Ggns of diſtreſs, he was heard to fall to the bottom. "ITY 
Ihe workmen above prepar'd a third with a tackle about. 
his waiſt: Upon his going down he became ſpeechleſs; and 
made no, or at all, tho' he had agreed to it: Whereupon 


being rais'd from the well, he appear. d ghaſtly; but u pon 
the uſe of proper means he was ſoon recover'd; without re- 
membering any thing particular that had pafſft. 
Some hours after this the other bodies were taken up; but 
With all the marks of a violent death upon them, — 
There was nothing particular as to this well; only. that it 
was ſituated near the town-dock, the reſervoir or common- 
ſewer of the neighbouring ſtreets; It is about 30 foot deep, 
which in this place is ſo conſiderable, that it is lower than 
the ſurface of the water at the greateſt ebb. There had nor 
been an air-tube, or paſſage for the external air ro communi- 
cate with it for ſome confiderable time. | ; Ma 
The fame evening ſeveral trials were made on deſcending 
lights, particularly by letting down lighted candles uncover'd, 
others inclos'd in lanthorns, and others with the lanthorn 
placed in a pail; but in all theſe trials it was obſerv'd, that 
whatever the circumſtances of the light were, it never reach d 
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July 20. In the evening Mr. Greegwood repeated-ſuch ex- 


periments in the damp, as related to flame, and found the 


effect much the ſame as beſore; vi. in about fix feet below 
the top of the well, the flame would become dim, and if not 
immediately rais d, would change to a blueiſn colour, and 
become more and more contracted or diminiſh'd, till in about 
2 minute's time it would be entirely extinguiſhed, without 
any remains or ſtench, accompanying the wick. In theſe 


experiments he particularly obſerv'd, that the flame in all ite 


changes ſtill continued its pyramidal figure; nor did 4 


quicker or ſlower deſcent make any alteration in theſe cir- 


cumſtances. One experiment was very particular, relating 


to the flame of à candle. He took a common pail, and 


having fix'd a candle to its bottom, ere, and about eight 


inches long, he pour'd as much hot water into the pail, as 
reach'd within a quarter of an inch of the blaze of the candle. 


Then having carefully lower'd the pail down the well; the 
flame, notwithſtanding it was defended by the reeking ſteams 
of hot water, went out at the ſame depth, and in the ſame 
time as before, After this he immers'd burning coals, flam- 
ing brimſtone, and. lighted matches, all which were. extin- 
guiſhed with very little difference as to the time or other 
circumſtan ce. S A 
Two experiments were made relating to animal life. 4 


large kitten was very much affected in about a minute's times 
and after three minutes become ſo weak, that after ſhe was 


taken out, ſhe could not ſtand on ber legs: Being at length 


E recovered, ſhe was carefully bound up in ſilł 


andkerchief, that ſhe might be the more eaſily ſuſpended; 
and letting her down about 16 or 18 feet, in three minutes 
ſhe was affected in the like manner as before, making 2 
very diſtreſt noiſe, and in about five minutes ſhe was in ſuch 
extraordinary convulſions, as rendered the fight not a little 
diſagreeable: But in theſe throws ſhe diſengaged herſelf, 
and fell to the bottom, without making any efforts to twim : 
Whence he concluded they were the laſt ſtruggles for life, 


in which ſhe broke looſe. | 


He tried the ſame fatal experiment upon a ſmall bird; 
which being ſuſpended in the damp about three minutes, 


was found entirely ſenſeleſs, and according to all appearance 

paſt recovery. Upon taking it in his hand he found it very 

cold, and without the leaſt motion, that he could diſcover: 

However, keeping it cloſe between his hands, which were 
| | pretty 
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pretty warm, in about à minute he felt a ſmall palpitation, 
which preſently increaſed to a ſtronger pulſe; till in about 6 of 
5 minutes the bird was reſtored to à perfect and uninterrupted 
reſpiration. About half an hour after, he again put the bird 
into the damp, and continued it there about 5 minutes, after 
which he found it paſt recovery. OI IE eee 0G 
July 21. Mr. Greenwood repeated ſeveral of the experiments 
relating to lights and flame, which ſucceeded with very little 
(if any) alteration, as before; which he look d upon as an 
undoabted confirmation of the continuance! of the damp. Upon 
which he proceeded, firſt, to examine the elaſticity of the air 
in the well, by letting down a ſmall bell; the ſound of which 
was 8 diſtinft' and loud as in any ordinary well of the ſame 
Tben in order to diſcover the degree of moifture, he took a latge 
© ſpunge, a little wet, which with the ſilk ſtring it was let doum 
by, weighed 278 grains. This being ſuſpended in the damp, 
upwards of five minutes, and then rais'd, was carefully weigh'd; . 
and found to be of the ſame weight preciſely. After this he 
dried the ſpunge, which then weighed but 261 grains; and 
having applied it to the damp for the ſpace of 10 minutes, he 
likewiſe found, that it had not gain'd the leaſt ' perceivable- 
| weight. In like manner, a large bundle of cargut, weighing + 
two ounces, 15 penny weight, 10 grains, did not acquire the leaſt 
| | — of weight, by being ſuſpended therein for a conſidera- 
i e time. | A I 3 
Y Jo theſe experiments he added one upon the hydroftaticat 
[ balance, in order to determine whether there were any difference 
I as to the denſity, or ſpecific gravity of common and this vi- 
tiated air. The balance was very large, and accurately pois'd ; 
and the folid, which was a globe, was four inches eight tenths 
in diameter. This together with its ſtring weighed in the air 
feven ounces, fix penny weight; and after immerſing it in the 
| damp, it loſt nothing of its weight; being then in equilibrio 
to ſo great a degree of exactneſs, that half a grain would pre- 
i nderate on either fide. _ . 1 
This damp abated more and more, by being expos'd to the 
air; till on July 25. perſons were let down to the bottom 
without any incanveniency. | wy 
The other inſtance Mr. Greenwood gives is of a very ſudden 
jj ſaubterraneous vapour on May 9, 1529, in a well in School-houfe- 
| — we” v7 
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This well had been open'd for ſome conſiderable Wass 


not only enlarged in irs diameter, but dug fourteen or fifteen 


man called Ruſſel, undextook to lay the ſtones. They had been 

employ'd all the day, till about fix o clock in the evening, 

when Rennie perceiv'd a very unuſual ſtench, with which he 
firſt upbraided his partner as an act of indecency ; till by the 
extraordinary increaſe. thereof, he was apprehenſive of ſome 
greater danger. Ruſſel was hitherto inſenſible of it; but per- 
ceiving his partner's viſage to change to a very uncommon de- 
gree, called up for help; at which jnſtant, as he afterwards ex- 
preſſed himſelf, be firſt Perceived à very ſtrong noiſome ſmell, 


feet deeper. 025 which one Mr. Rennie, and a young 


like rotten fiſh, which on a ſudden ſeis'd his ſenſes, and ren - 


der'd him unable to 4 1 his own weight, Rennief had di. 
realy cloſed his mouth and noſtrils with his hand; and when 


the bucket was lowered with a third perſon for their relief, he 


aſſiſted in getting Ruſſel into it. As the bucket was raiſing, 
Ra ſſel was taken with very unuſual and extraordinary fits; and 


when he was laid upon the ground, till*Rennief was taken ous, 


he could hardly be kept ſtill by the united ſtrength of 3 or 4 
perſons ; but bounding and writhing his body, like a fiſh newly 
taken out of the water. Rennief was affected only with 
fainting fits. After 3 hours Ru ſſel recovered of theſe extraor- 
dinary convulſions; but was diſorder d in his brain all the 
night; and tho Rennie, was ſooner relieved of his fits, he con- 
tinued exceedingly diſordered for a longer time. It was 
thought remarkable, that neither of them was affected either 
with vomiting or purging. . FWW 
This accident happened on Friday, and on the Monday they 
were both reſtored to perfect health. The well continued in- 


fected for a very little while; and when on the Monday follow- 


ing ſome others renewed the work, nothing noiſome could be 
perceived. | + 
Mr. Greenwood does not remember, that there is any inſtance 
of ſuch a tranſient vapour or damp, recorded in the Philoſo- 
phical Tranſactions; and -owns himſelf at a lofs to account for 
it, ſhould there be ſubterraneous exhalations, which, like the 
clouds or wind. in the atmoſphere, ſhifted from one place to 
another, it might be of conſiderable 1mportance to obſerve the 
particulars thereof; eſpecially, ſuch as are malignant, as this 
was. The paſſage of this vapour was about 25 feet below the 


| ſurface; a depth too great for it to affect cellars or vaults. 


3 ME MOI Rs of the 
It is to be noted that this part of Heſton lies very high; and 


the ground for about 10 foot, hard clay; and the reſt a courſe 


fand and gravel, ; 


An Account of an ancient Well near Queenboro ugh in Kent; 15 
by Mr. Peter Colliſon. Phil. Tran. N* 411. p. 1979. 


T HE king's officers of Sheerneſs and Charham (by order 
of the Commiſſioners of the Navy) met Sept. 24, 1523. 
at the well near Queenborongh, where the caſtle formerly ſtood, 


and upon ſounding it finding but very little water at the bot- 


tom; and it having a new curb, fixt on the top, they provided 


themſelves with buckets and _ and lowered down a man, 
who acquainted them it was clean'd, and the ground ſunk 4 
feet deeper than the curb at the bottom. They then meaſur d 
its depth and found it 200 foot, and artificially ſteened the 


whole depth with circular Portland ſtone, which is all entire 
and ftands fair, the mean diameter being 4 foot, and 8 inches: 
But obſerving that not a drop of water came into it, they re- 
ſolved to try, whether they could find any by boring; in order 
to this they procured a piece of timber about ) foot long, and 
boring it thro* with a three inch and a half augre, they fixed 


this trunk at the bottom of the well, and faſtened it by quar- 


ters to the curb at the bottom, to prevent its rifing, and filled 


it all round 3 foot deep with clay, and on that laid 4 courſe of 


bricks for a platform for the men to ſtand on in boring, and 
likewiſe procured an augre of 2 inches and 4, to bore thro? 
the clay; when Sept. 26. 3 men at a time began to bore, who 


were ſhifted every 3 hours: The boring they ſent up was a very 
clofe bluiſh clay, which continuing the ſame after 3 days and 


2 boring, they began to deſpair meeting with water; but on 
the 30. of Sept. in the evening, as they were boring, the augre 
ſlipt down at once, and up came water; and in an hour's time 


there was upwards of 4 foot 
12 Oclock at noon 8 ä 
| feet inches 
On the 1. of October there was 55 10 
2. at 5 in the aftzrnoon 109 8 
. at 3 in the aſternoon 132 6 
. at 3 in the afternoon 149 6 
. at 4 in the afternoon 161 E | 
at 10 2 the morning 167 
. at 4 in the afternoon” 174 O 
8. at 5 in the morning 176 7 
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and it ſtill increaſed, tho lowly. - | 1 5 


water which roſe ſo faſt, that at 
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The reaſon of its not rifing ſo much now as at firſt, they ap- | 
prehended was owing to the weight of the water, hich, = 
Jpring. muſt force up thro' the hole of the trunk, and the well 
being wider above than below. What they took to be very ex- 
traord inary was, that they bored 81. feet below the foot 058 the 
trunk, before they met with this body of water, which by com- 
putation is 166 feet below the deepeſt place in the adjacent ſeas. 
The water proves very good, ſoft, ſweet and fine: They com- 
pared it with the belt ſpring water brought from Milton: and 
in every body's opinion that taſted both, they declared the well- 
water the beſt. They put ſome ſoap to it, and it lather d 
finely ; they boiled old peaſe in it, which performed very well; 
and they had great reaſon to believe, that the ſpring would 
ſufficiently N his Majeſty's ſhips, as propoſed. 8 


Olſervations made in England and Italy on the Meteor called 
The Igris Eabuas 3 by Mr. Decbam. Phil. Tran. Ne 411, 
T being the opinion of divers ſkillful uaturaliſts (particularly 
L Mr. Francis Willoughby and Mr. Ray) that the ignes fatui 
are only the ſhining > aà great number of the male glow- 
worms in England, or of the pyrauſtæ in Italy, flying toge- 
ther, Mr. Der ham had a mind to conſult his curious and in- 
genious friend Sir Thomas Dereham about the phenomenon, 
being informed, that thoſe ignes fatui are common in all the 
parts of Italy. But of the pyrauſtæ, or fire-flies, he never ob- 
lerved any ſuch effects, tho' there be a vaſt: number of them 
in June and July: He moreover ſays, that theſe pyrauſte- are 
called Zucciole, i. e. ſmall lights, and that they. are not tge 
arfalls (as Mr. Ray thought) which are butterflies. 
But Mr. Der ham had good reaſon to think that inſects are 
not concerned in the ignes fatui, from the following obſerva- 
tions; the firſt of which he. himſelf made, and the others he 
received from Iraly, © f 2 
Mr. Derham made his own obſervation at a 2 that lay in 
a valley between rocky hills, which he ſuſpects might contain 
minerals, in ſome boggy ground near the bottom of thoſe hills > 
here obſerving one in a calm, dark night, with gentle ap- 
proaches he got up by degrees within two or three yards of it, 


— 


nd view'd it with all the care he poſſibly could: He found it 


riſking about a dead thiſtle, growing in the field, till a ſmall 
otion of the air (even ſuch as was cauſed only by his drawing 
Vor. IX, x ; B near 
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a pearances, is the reſult of ſeveral converſations I had ur 
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neur it) made it ſkip to another place, and thence to another, 
and ſo on: So that he took it for a fired vapouu”nr. | 
The male glew-worms he knows emit their ſhining light, as 
they fly; by which means they difcover and Woo the females ; 
but he never obſerved them to Hy together in ſo great numbers, 
as to make a light equal to an ignis fatuns. And he was fo 
near, that had it been the ſhining of glow-werms, he muſt 
have ſeen it in little diſtinct ſpots of light; whereas it was one 
continued body of light. „ 0 

Mr. Der bam next gives an account of the obſtevations of 
the rones fatui, procured for him in Fah, in the following let- 
ter of Dr. Giucomo Bartholomeo Beccars to Sir Thomas Dere- 
ham, dated at Bologna, Oct. 23, 1728. N 5 

© ] ſend you the following obſervations on the = fatus. 
© What I am now going to offer you, concerning theſe fiery ap- 


this ſubje&@ with ſeveral ay ee travellers, men of leatn- 
© ing and reputation, whoſe ſincerity I had no reaſon to miſtruſt, | 
© For my own farther ſatisfaction, ever fince I received your com- 
© mands, I have made it my buſineſs to ſpeak with as many as 
© | could light of, with ſuch as travell'd much in the mountains, 
© and with others that obferved them in plains, on purpoſe to 
© ſee whether or no the difference of the place made any ſenſible 
difference in the appearance. I find upon the whole, that they 


© are pretty common in all the territory of Sologna. To begin 


© with the plains, they are very frequently obſerved there; the 
© country people call them Culanſi, probably, from ſome fancied 
« reſemblance to thoſe birds; and becauſe they look upon them 
© as birds, the belly and other parts of which are reſplendent 
like our ſhining flies. They are moſt frequent in watery and 


© morafly ground; and there are ſome ſuch places, where one 


may be almoſt ſure of ſeeing them every night, if it be dark. 
In the fields near the bridge Della Calcarata, in a common, 
© belonging to the pariſh of S. Maria in dono, north of Bologna, 


Done of theſe fiery appearances is very often obſerved to move 
© acroſs the fields, coming from another bridge, called Della 


*fo/Ja quadra. There is another of them in the fields of Bag- | 

* ara, almoſt eaſt of Bojhogna, which ſcarce ever fails to ap- 

© pear in dark nights; particularly when it rains or ſhows 5 as 

©alfo in cold and froſty weather: Both theſe, I mean that neat 

the bridge of Calcarata, and that in the fields of Bagnara, Ml 

are very large; and I am affur'd, that ſometimes their Iight 1 a 
; | © equa 
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5 equal to that of one of our ordinary faggots, or bundles mad 

* of vine-branches ; and that it is ſcarce. ever leſs than that of 

* the links which our country people make of hemp ſtalks, and 

* which they light themſelves withal, when they travel in the 

night. That at Bagnara appeared, not long * Shay to a Gen- 

* tleman of my acquaintance, as;he was travel ing that way; it 

kept him company for a mile or better, conſtantly moving be- 

* fore him, and caſting a ſtronger light on the toad, than the 

* link he had with him, 5 . 

I I believe there may be ſeveral more in other plains, as large 

* as theſe. two ; tho” at preſent I have not been able to get cer- 

* tain information of any others. Leſſer ones there a pear a 

good many ; ſome of them giving as much light, as a Ee 

* torch ; and {ame are no bigger than the flame of a common 

* candle. Of theſe I have been afſur'd a 1755 many have been 

obſerved in the fields of Fariſella. All of them have the 

© ſame property, in reſembling, both in colour and light, a 

flame ſtrong enough to reflect a luſtre upon neighbouring objects 

* all round. They are continually in motion; but this motion 

* is various and uncertain. Sometimes they riſe up; at other 

times they ſink. Sometimes they diſappear of a ſudden, and 

* appear again in an inſtant in fore other place. Commonly 

* they keep hovering about ſix foot from the ground. As they 

differ in . ſo they do in figure, ſpreading ſometimes 

pretty wide, and then again contracting chenden. Some - 

times break ing to all appearance into two, and a very little 

* while after uniting again into one bady; ſometimes floating 

like waves, and letting drop ſome parts, like ſparks out of 4 

fire. I have been aſſured, that there is no dark night all the 

year round, in which they do not appear. And in the very 

* middle of winter, when the weather is very cold, and the 

ground covered with ſnow, ep. are obſerved more; frequently 

than in the hotteſt ſummer. The Gentleman, who gave me 

an account of that at Bagygra, told me, that if 1 had a mind 

to ſee it myſelf, I might be ſyre of finding it, if I went thither 

in very cold weather; and in à ſharp froſt. Nor doth either 

rain or ſnow in any wiſe prevent or hinder their appearance: 

On the contrary, they are more frequently obſeryed, and caſt 

*a ſtronger light in rainy and wet weather. This laſt circum- 

* ſtance, it is true, has been taken notice of by ſome writers, = 

and among the reſt, if I remember right, by the learned Ga/- | 

* ſendus. Nor does the wind much hurt them; tho? one ſhould 

* think, that if it were a Gs ſubſtance, like common fire 3 | 
_ | 6 is 
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it ſhould either be diſſipated in windy weather, or extin- 


l . by rain. But fince they do not receive any damage 
© from wet weather ; and fince, on the other hand, it hath never 
© been obſerved, that any thing was thereby ſet on fire; tho 
they muſt needs in their moving too and fro, meet with a- 
good many combuſtible ſubſtances; it may thence be very 
© reaſonably inferred, that they have ſome refemblance to that 
* ſort of phoſphorus, which doth, indeed, ſhine in the dark; 
© but doth not burn any thing, as common fire doth : Nor 1s 
* there any thing extraordinary in this any more than in other 
* fiery appearances, which likewiſe are pretty common, and a- 
* grce with the ignes fatui, in having only the ſplendor and 
© appearance of fire, without the quality of burning, but differ 
from them in a good many other particulars. Such a phe- 
nomenon was obſerved by a b Clergyman of Bologna 
one ſummer's evening, near ſome country people's houſes. 
The flame ſeemed to him ſo ſtrong, that he called to them 
to re it out, for fear it ſhould reach a hay- loft, and a heap 
of hemp, that lay not far from it: But when he came to the 
very place where he had firſt ſeen the flame, he perceiv'd 
that it was only an appearance, obſerving not the leaſt trace 
of fire; tho he aſſur'd me there lay a good deal of combuſ- 
tible ſtuff all thereabouts, which would have eaſi ly took fire, 
if there had been any thing of an actual flame upon the 
ſpot. The ſame Gentleman told me, that in a very dry 
n he obſery'd, in the middle of ſome other fields of 
his own, for ſeveral evenings together, a pretty conſiderable 
flame on the one, nearly in the ſame place, and that 
having reſolved to go and take a nearer view of it the next 
evening, it did not appear for that time; that however he 
went to the ſame place where he had before ſeen it, and ſet 
| himſelf down on the ground; but could not obſerve the leaſt 
mark of any fire or flame having been on that ſpot, nor feel 
any heat in the ground any more than in other places; only 
he obſerv'd ſome flight flames, arifing out of the ground hard 
by; which diſappear'd as ſoon as they came into the open 
air. It is well known to people that travel on horſeback , 
at the beginning of the night, in the heat of ſummer, when 
* they traverſe the dry beds of rivers, and break with the 
horſes feet thoſe ſandy grounds that have been all day long 
* ſtrongly heated by the ſun, there riſe up ſome bluiſh flames,” 
which very often frighten the horſes. This phenomenon is 
F moſt common in thoſe places where the water hath left yew 
DS, * a K10Q 
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. All theſe fire and flames have, it is true the light and ſhining, 
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*z kind of a chalky ſediment,” or fat earth, which drying af - 
terwards forms a thick hard cruſt. So in like manner if in 
the heat of ſummer you travel in dark nights, either on horſe- 
back, or on foot, over the parched ground of ſome fields, you 
* ſhall ſee flames break out of the ground almoſt at every lep. E 


but not the burning quality of fire, whether from the exceed - 
* ing \mallneſs or rarity of their parts, as ſome apprehend, or 
for ſome other reaſon, I will not determine. And this is 
* the only thing they have in common with the ignes fatrui, 
differing very much in other reſpects, particularly in not ap- 
« pearing at all ſeaſons of the year, and moſt frequently in the 


winter, as the others do. Thus far, what I could learn con- 


* cerning the wil} with a iſp, as it hath been obſerved in the 


« plains. 4 | 


As to the appearance of this phenomenon in mountainous 
parte, by what I have hitherto been able to learn, they differ 
© nothing elſe but in largeneſs; and all thoſe I convers d with, 
that ſaw them in the mountains, _ in that they never ob- 


_ * ſerved any larger than the flame of an ordinary candle. Nor 


do thoſe that Iive in the mountains call them cularſi, which 
name is, perhaps, us'd only by the country people in the 
* plains for thoſe large ones above deſcribed. The difference 
* of the air, and that of the ſoil may, for ought I know, con- 
tribute a gteat deal towards the different fize of theſe appear- 
* ances ; at leaſt all that I can offer material at preſent towards 
* folving this particular circumſtance, namely with regard to 
their largeneſs, is, that thoſe grounds where we obſerve the 
* largeſt fires, as at Bagnara, are what they here call eig 
ground (terreni ee being a hard, chalky and claiey ſoil, 
* which will harbour the water a long while, and is afterwards, 
in hot weather, very apt to break into large cracks and fiſſures: 
* Whereas on the contrary, thoſe ſoils in the mountains, where 
they obſerve the ſmall fires, are what they call ſoft, or /aweer 
ground (terrens dolcs) being generally ſandy, and of a more 
«Toole contexture, which do not keep the water ſo long as the 
others. Of that ſort alſo is the ſoil in the above-mentioned 
* plains of Bari/ella, where about 7 or 8 years before, they ob- 
* ferved a good many of the ſmalleſt gnes fatui in the fields, 
© within the compaſs of about 3 miles. | 
According to the beſt informations I have hitherto been able 
f to procure, theſe lights are frequently obſerved along the 
banks of brooks and. rivers, probably, becauſe the air 2 
| | > * them 
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* them thither more eaſily than any where elſe. In all other 
* particulars, as in their motion, the manner of their appear- 
* ance, their diſappearing ſometimes ſuddenly, their light, tho 
© height they riſe to, and their not being cauſed either by rainy 
© or cold weather, they are the very ſame with the cular/i 
© above-deſcribed, or the large vill with a Wiſp, as obſerved 
en rf | iced 8 
I cannot forbear adding the follewing obſervation, which in 
my opinion is very curious and ſingular; and for which I am 
© indebted to a young Gentleman, a very accurate and knowing 
© obſerver of natural appearances. Travelling ſome time in 
© March 1728, between 8 and 9 o'clock in the evening, in a 
© mountainous road not far from our Lady Del Sar/o, about 10 
miles ſouth of Bologna, as he tlie ep a certain river cal- 
led Rio verde, he perceived a light which ſhone very ſtrongly 
upon ſome ſtones that lay upon the banks. It ſeemed to be 
© about 2 foot above the ſtones, and not far from the water of 
© the river; in figure and largeneſs it reſembled a parallelopi- 
« ped, fomewhat above a Bologne/e foot in length, and about 
© half a foot high, its Jongeſt fide lying parallel to the horizon; 
© its light was very ſtrong, inſomuch that he could very plainly 
« diſtinguiſh by it part of a neighbouring hedge, and the wa- 
© ter in the river; only in the eaſt corner of it the light was 
a pretty faint, and the ſquare figure leſs perſect, as if cut off, or 
darkened by the ſegment of a circle, The Gentleman's curio- 
« fity tempted him to examine it a little neazer ; in order to 
© which he advanced gently towards the place; but was ſur- 
« priſed to find, that it inſenſibly changed from a bright red to 
© a yellowiſh pale colour, in proportion as he drew nearer ; and 
that when he came to the place itſelf, it was quite vaniſhed : 
Upon this he ſtepp'd back, and he not only ſaw it again; but 
« found that the farther he went from it, the ſtronger and 
brighter it grew; nor could he upon narrowly viewing the 
© place where this fiery appearance was, perceive the leaſt black- 
© neſs, ſmell, or any mark of actual fire. The ſame obſerva- 
* tion was confirmed to me by another Gentleman, who fre- 
« quently travels that way, and who aſſur d me, that he had 
« obſerved the very ſame light 5 or 6 different times, in ſpriog 
© and autumn; and that he had always obſerved it of the very 
* ſame ſhape and in the ſame place; which to me ſeems. very 
© difficult to be accounted for. He told me farther, that once 
© he took particular notice of its coming out of a neighbouring 
place, and then ſettling itſelf into the figure _ 
E | | ; s How. 
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How it comes to paſs, that the nearer one approaches to theſe, 


« or the like fiery oP eee the fainter they grow, till at 


© laſt they entirely diſappear, I very freely own myſelf at' a 
* Joſs 3 but ſtill I cannot help thinking, that there is fomething 


in it * to what we obferve in fogs and clouds, 
1 


* which at a diſtance have indeed, the appearance of very thick 
© bodies, but are found more rare as one gets into them: Nor 
is it improbable, as they muſt be ſomething very thin and 
* {ubtile, that upon the approach of groſſer bodies with their 
* atmoſpheres they are actually driven away. 

. * This is the ſubſtance of what I could gather from ſeveral 


accounts relating to the _ FJatut: But as to the cauſes 


of them, I will not pretend to aſſign any. I will only add, 
* that all that ever obſery'd any of theſe fiery appearances a- 
* gree, and you may aſſure Mr. Derham of it, that they caſt 
© a light quite different from that of the ſhining fires ; and if 
© you pleaſe to reflect on the ſeveral Circumſtances above re- 
: lac I believe you will find, that they are not eaſily, if at 
* all, to be ſolv'd by that hypothefis.“ | | 


A lunar Eclipſe at Bononia, by S. Manfredi, Phil. Tran. 


N* 411. p. 215. Tranſlated from the Latin, 


True time Phaſes. 

= I ; | 

11 56 52 The Eclipſe certainly begun. 

12 11 33 The beginning of Copernicus immerged. 
12 56 The center of Copernicus. But determin'd 2 

fooer.-- - | | 
19 46 The beginning of Tycho immerged. But de- 
termin'd 2/ ſooner, | | 

20 54 The middle of Zycho. 
21 43 Dyho entirely immerged. 
23 43 The beginning of Plato immerged, 
24 42 The middle of Plazro __ 
25 23 Plato entirely immerged. | 
25 55 JTiſula in ſinu medio immerged, —\  —<© 
27 35 Manilius entirely immerged. 
29 35 Ariſtoteles | 

32 97 Menelaus 

35 o Plinius. 

38 49 Promontorium ſomni. 

39 26 Promontorium acutum. 


True 
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True Time. | e „„ SORE, 2 0 ROW PR 
. n Eracaſtorius. e e e 
| 45 432  Proglus. 1 | +. > N 
44366 59 be beginning of Mare Cri riſiur . 
4359 47. The middle of Aare Cri lum: But determined. 
x 4! ſooner. 


52 19 Mare Criſium entirely immerged. 
53 6 Petauius. 
55 54 The total immerſion of the moon. 
14 34 25 The beginning of the emerſion. eb. 
| 37 30 Grimaldus begins to Fel: 
38 20 Galileus entirely emerged. 
38 28 Grimaldus.. e eee 60 
39 45 Ariſtarchus. . 3 Os ONE 
44 47 Keplerus entirely emerged. „ 
48 33 Plato begins to emerge. 
49 37 The middle of Plato emerged. | 
50 42 Plato entirely emerged, | 8 
52 47 Copernicus. Cc 
3, 32 Bullialdas. 
15 o 56 Tycho begins to emerge. 
2 36 The middle of Tycho ber 
3 50 Tycho entirely emerged. 2 ot 
4 50 Manilius. . 
7 47 DAMenelaus. 


11 2 QDionyſius. bp i 
it 37 Plinius. | n 
Fj | 18 53 P romontorium acurum. | 
ol 20 30 Mare Criſium begins to emerge, = 
| 20 59 Proclus entirely emerged. a 
1 23 35 The middle of Mare Cri ſium emerged. _ 


Wd 35 © Theendoftheeclipſe. 


=: The ſameEclipſe obſerv'dat Rome, Phil. Tranſ. N. 4. p 277. 
1 Tranſlated from the Latin. 


i q Time. | Immerſions. 

1 a1: 7 

| | | 12 1 o The ſhadow at the moon 8 limb. 

ml 7 49 The beginning 7 

1 9 4 The middle o Kepler. 

1 9 50 The end. e | 
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F "76 12 15 55 O The teximing £2 | | T. 
EET 16 26 The middle 5 | 
17 11 Heraclites begins 10 immerge... 55 
19 2) Half immerged. W 54 T 5 ha 
17 40 Entirely immerged, „„ 
22 26 Helicon begins to eee „ 
1 „2 4 f Half immerged. OTE 43 arr 4 EY 2 
; 23 - Entirely immerped.. BABE 14” > ken fe? 
23 50 T7ychobeginsto ee een Joy A. * 
24 41 Half immerged. fr 
25 25 Entirely * e do ot, 
6) 28s : 


Half imnmerged; ;- 1 c dt 5 120 
Entirely immetged.-. Py 1 4 66- ab 
Manilius begins to inc. 8 82 1 


41 
| 25 
* 28 43 Plato begins to imm _ 
14 
50 
5 
o Half immerged. al 
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_ 32 45 Entirely immerged. 5 i 
8 35 4 Menelaus begins to immenge dH e 
| 35 45 Half immetged. „ SEMIS 2% o 501973 9 
8 Entirely namerged. „ 
51 37 Mare Criſium begins to immer 333 
54 10 Half immerged. | | 
56 8 Entirely immerged. | 001242 - 
13 © 16 The total immerſion. data 
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43; 24 rimaldus entirely , S. Ne WV NG MN 
N ; i 34 Keplerus entirely: —_— 03 $5. „ichs 


49:.3Þ Helicon begins! to « emerge poien 101 25nens © 
$P | 4 E emerge d. 8 rr 2: 6 mY : 
- $4; * 0 - eee 
1 egins to emerge. mw" wy 
S011 = Half emerged. 2H dec delt jo er ag 7 
1 7 510M Entirely merge. é no zi af ag 
| 34 ye ho beste o zmerge, lhe? Res 

7 | Half emerged... 0 „om Niles as N 


be 
Vor. I. 1 


N e 3 

1 0 5 f | 

N MEMOIRS of te 

| _ Emerfions. | 

7 5 „ 

1 18 Tycho entirely emerged. 0 
h 39 Mare Criſium begins to emerge, 

9 | 38 Half emerged. ig Lt 

{ 31 51 Entirely emerged. 

i | 38 o The total cmerfion. 
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The obſervations were made with a teleſcope nine Roman teet 
in length, the sky without clouds but ſomewhat foggy : The 
moon's horizontal diameter taken at 15* 46“ intercepted 2934 
parts of the micrometer, whereof her vertical diameter contain'd 
2857; but the ſun's diameter was obſerv'd the day before to 
poſſeſs 2830 ſuch Parts. | TS. 
13 © 16 The total immerſion. Wk 
1 14 38 24 The beginning of the emerſion. 

x: 38 8 The Abo ·² tn 0h 

3 37 © 'The duration of the eclipſe. 


Omitting the refraction of the Sun at noon, the tangents in 
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11 As examination of M. Perault's new. invented uxiſ in Peritro- 
1 cChio, ſaig to he entirely free of friction. By Dr. Deſagu- 
1 | en. il. TranC NC, 1a, N all or 


M Perault's account of his engine} is as follows: * In imi- 
. * tation of the (modern) crane, I have invented- two 
engines for raiſing weights: The firſt is made of that organ 
which is the moſt advantþgeous of any in mechanics, for fa- 
Ii! eilitating motion; becauſe it is free from that inconveniency, 
Il | which we meet with in all others, namely, the friction of 


88 „ ©® 


i | | the parts of the machine, which renders their motion more 
I * difficult. This organ is the roller, which Ariſtotle prefers 
an * to all other organs; becauſe all the others, as wheels, cap- 
| 4 #4. Ganes, and pullies, muſt neceſſarily rub in ſome of their * 
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gut the difficulty was to apply che roller to an engine that 
© raiſes weights; its uſe having only been hitherto to cauſe 
them to roll on a horizontal plane. The engine which I pro- 
© poſe has a baſe A AB (Fig. 1. Pl. 1.) ſomething like the 
crane: This baſe has in its upper part the horizontal piece 
« B, which claſps an upright ſhaft CO, ſupported under its 
pivot C, on which the whole engine moves in the ſame 
© manner, as the crane, when the weight is to be lower'd. This 
| WF © ſhaft ſupports on it's top a croſs piece D D, to which are fa- 
| « ſtened the ropes. EE, which wrap around the barrel, axle, 
© or roller F, which has another rope G, that likewiſe wraps 
or winds round one of its ends; this laſt rope is that which ' 
« raiſes the weight: At the other end of the axle there is a 


* 


large wooden wheel like a pully H H, about which is wound 
* a long rope C. | 
To work this engine, one muſt pull the long rope N, which 
© cauſing the large wheel to turn, does likewiſe carry round 
« the axle or barrel, which 1s made faſt to it. This axle as it 
WI © turns round, cauſes the ropes E E to wind about it; and 
| © thereby the axle and the wheel riſe, whilſt the rope E, 
to which the weight is faſten'd, does allo wind itſelf up 
| upon the axle the contrary way; and this double winding up | 
* of the ropes, makes both the burden and the axle and wheel | 
© to riſe at the ſame Time. Now 1t is evident that all this 
* riſe is performed without the friction of any part; and con- 
« ſequent]ly, the whole power, which draws the rope N, is em- 
* ploy'd without any hindrance ; which cannot be in other 
engines. i 8 2 
It may be objected, that the power which acts at N muſt 
© beſides the weight, likewiſe raiſe the axle and large wheel 
and that their weight is one of thoſe obſtacles which Ars/torle 
* ſays all engines are liable to, and that this obſtacle is equiva- 
© lent to the friction, which is in other organs. But it may be 
* anſwer'd, that friction which is an ob wholly unavoidable 
«in all other organs, but that it is eaſy to remedy the obſtacles 
* of this, which is done by means of a heavy body M, taken 
* equal in weight to the great wheel and axle, which it ſuſ- 
* tains by means of the rope II, which running over the 
* pullies LL, is fix'd to the ring or collar K, that goes round | 
© the axle F: For, the axle and wheel being counterpois'd by . 
* this weight, the power, which acts by drawing the long rope 
N, acts in order to raiſc the weight only. The experiment, 
* which was made with this engine, has confirmed the truth 
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in the ſame proportion: So that it was requir 
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« of this problem, by comparing its effects with thoſe of the 


© crane, in which the proportion of the bigneſs of the axle, 
© to the circumference of the wheel, was the fame as in my 
machine: For, it happened that in the crane the weight of 
*© one hanging at a rope going about the wheel, drew up a 


weight of 7, when it had one half added to it to makè it 


proponderate, or give motion to the power : And when the 
weight to be rais'd, and that which ſerv'd as a power, were 


proportionably increas'd, there was alſo a neceſſity to increaſe 
the additional weight, which made the power 


3 


to add one 
half to the power, when the weight was ſeven; the addition 
© to the power became one for a fourteen pound weight; two 
for a 28 pound, four for a 56, and ſoon; becauſe the reſiſ- 
* tence from friction increaſes nearly in the ſame proportion, 
© that the weights are decreas d. But this did not happen to 


any engine, in which one quarter was always ſufficient for the 


* draught (or to make the power preponderate)nor only when 
© the weight was ſeven, but likewiſe when it was 14 pound, 
© 56 pound, ESc. which evidently ſhews that this engine acts 
© without friction.“ 1285 5 
Thus far M. Peraulr. But however plauſible this deſcrip- 
tion may appear, a little attention will ſhew, that if this 
new engine had no friction, yet it is more inconvenient than 
an axis in peritrechio with the ſame proportions; and like- 
wiſe that it has more friction than the ſame machine in the 


common uſe. ACE (Fig. 2.) repreſents a common axis in 


peritrochio, which has the wheel A E five times bigger in 
diameter than the axle: So that A C, the radius of the wheel 
(which is the diſtance of the power) is to CB the radius of the 
axle (the diſtance of the weight) as 5 to 1; conſequently x 
(for inſtance, one ounce, as in our experiment) will keep five 
in equilibrio. Now the friction of the gudgeon at C is un- 
avoidable, yet it may. be diminiſh'd, by diminiſhing the 
diameter of the gudgeon, provided it remain ſtrong enough 
to ſuſtain the machine and its burden. Here one penny- 
weight, or zo of the power added to it, makes it preponde- 
rate, and give the machine motion.with a due velocity. 1 

Now this very engine, made uſe of in M. Herault's way, 
alters the diſtances of the weight and power in ſuch a manner; 
that inſtead of one for our power, we muſt have two and a 


half to keep the very ſame weight 5, in #quilibrio, as may 
appear by Fig. 3. where, fince in the action of the machine, 


en when 


roponderate 
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when we pull the rope PA, we make the axle D B to wind 
| itſelf up upon the rope HD; it is evident that D is now 
become the center of motion, DB (the whole thickneſs of the 


axis) the diſtance of the wheel = 2; and the diſtance of the 


power is reduced to AD=4. 80 that if two men, having 


been employ'd in the common way to raife weights, equal 
to the ſtrength of ten men, an engineer ſhould after the man- 
ner of working, and fit up the axis in peritrochio in M.Peraul:'s 


way, inſtead of gaining an advantage, he muſt call in three 
more men to perform the work: If it be anſwer'd, that 


what is loſt in ſtrength, will be gain'd in time; it may not 
only be ſaid, that one cannot always call in more help on the 
ſudden; but that even then, tho' we ſhould not call this an 


fectly pliable; and the leſs ſo, the greater the weight is that 
ſtretches them. This, together with the friction of the collar 
of the rope of the counterpoiſe to the engine, makes the hin- 
drance greater than in the common way. For, it appears by 
experiment, that when the power is become equal to 2 and & 


to keep the weight 5 in q̃uilibrio, there muft be added $ 


(here four penny weight) to put the power in motion. 
And to ſhew that this friction of the ropes is not always the 


ſame, as M. Perault ſuppoſes it; when P (or the power) is 


made only one ounce, and W (or the weight) two ounces, 
then to make the power proponderate, only two penny-weight 
and 18 grains was ſufficient. 8 . 2 
N. Y. When P is = 2 and 2, and W=5; the additional 
weight, mark'd F, was four penny- weight and two grains. 


A farther Examination of M. Perault's Machine, ſaid ro 
be without Friction; by the ſame. Phil. Tranſ. N* 402. 
p. » 5 | 


112 inclination of the plane; if the ſine of the angle 

of inclination be taken in parts of the radius of the axle, 
or roller, the power: will be to the weight : : as the radius 
of the roller — the fine of inclination : to the radius of the 
wheel — the ſaid fine of inclination; that is, P(=1): W 
(=23)::d4k: 8k. | | 


In the preſent experiment B E (Fig. 4. Plate 1.) repreſents | 


an inclined plane, on which the roller C'is to roll up, touch- 
ing the {aid plane at the point c; AM. the wheel — that 
| plane; 


inconveniency, yet there will be ſtil] more friction in this than 
in the common method; for the roller or axle will find a 
difficulty to wind up the ropes, becauſe they are not per- 
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plane; another ſuch plane, and equally inclined, being alſo 
« 5 behind the wheel to ſupport the other end of the 
roller. : | 
I be lines of direction of the power and weight being aÞ 
and d W, thro' the point of contact, or centre of motion, ; 
draws A D parallel to the horizon, and perpendicular to 40 
and dW; thro' the centre of the engine, C draws 4d parallel] 
to AD. Suppoſe the angle BcA of the inclination of the 
plane to be zo“, the right fine will then be equal half the 
radius; therefore, dividing C2 (the radius of the roller) 
into two equal parts at &; if you draw kc and Cc, the angle 
kc C will be equal to Bc A, and its fine will be Ck. No 
fince it is evidently the ſame thing to make uſe of ad for x 
lever, whoſe centre of motion is at k, as of AD, equal and 
rallel to it, with its centre of motion at c; it follows, that 
in this inclination of the plane, the diſtance of the weight dk 
is greater than dC (the diſtance of the weight in the common 
uſe of this engine) by the addition of the quantity Ck, the 
fine of the angle of inclination; and & 4 the diſtance of the 
power is leſs than Ca (the diſtance of the power in the com- 
mon way) by the ſubſtraction of the ſaid quantity, or fine Ck; 
conſequently, that on an inclined plane, the power: is to the 
weight : : as De: toc A. Q. E. D. | _— 
Corollary 1. Hence it follows, that the radius of the wheel. 
and the radius of the roller being given, the loſs of power 
may be found in any inclination of the plane.” Thus, as here, 
the power, which in the common way would be but + of the 
weight, muſt be 5 of it: So if the angle of the inclination of 
the plane were but 11 32', the power would be 4 of the 
weight, Oc. 3 | 85 8 
Cor. 2. Hence it likewiſe follows, that if the plane B E 
be horizontal, no force of the power will be loſt; becauſe cg: 
f:: CG: to CF. : | 5 
Scholium. As the friction of the winding of the ropes, ſuch 
as Be in the new way, is greater than the friction of the pivot 
in the old way (beſides the friction of the collars of the coun: 
terpoiſe to the engine) ſo that friction diminiſhes, as the rope 
bears leſs weight, according to the diminution of the angle of 
the plane; and when the 5 is horizontal, and without 
a counterpoiſe; even then the winding up of the ropes, and 
preſſure of the roller againſt the plane, is equal to the friction 
in the common way. 7 | 


* 
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N. B. The experiment is made here with pivots 12 times 
ess in diameter than the roller, and fine pliable ſilk, inſtead 
df copes. ? 


a RE. PEE 1 

„ be Equuleus or Wooden Horſe of the Ancients ; by. 
ab ro Joh Ward. Phil. Tranſ. N“ 412. p. 231. T1 ran/lated 
Nel from tbe Latin. | Rs 
4 | O R what end the Equuleus or wooden horſe was firſt 
n inſtituted, and to what uſe it was applied is pretty 
* evident from ſeveral paſſages in ancient authors. But 


Wince none of them hath deſcrib'd its figure and the manner 
f conſtructing it; learned men have run into various opinions 


200 Ind thoſe widely differing: from each other, Nor, indeed 
2 ill this feem ſurpriſing to any one who conſiders, how diffi- 
t olt very often it is to determine ought with certainty about 
non! hings that have been in diſuſe for ſeveral ages, and removed 


rom our view; eſpecially, if the ancient authors, who men- 


me ion them, do it only ſlightly, and do not fully deſcribe them. 
om. his, as has been ſaid, was the caſe with the Zquyleus, nor 
id any of the learned, who after the revival of literature 


ndertook to deſcribe this machine, ſeem to Mr. Ward to 
ave done it with, fuch ſucceſs, as that their deſcription agreed 


ce," every reſpect with what the ancients deliver about it: So 
wer hat he bad entirely laid afide all hopes of r e 
-re cater certainty in this affair: But being favoured with the 
oh ſight of ſome papers ſent Dr. Mead from Rome, in which 
of ere delincated ſeveral figures of an ancient work, ſtill ex- 
the Pant there; amongſt others he —_— to light upon one, 
dra un from a marble, in the Prince of Burgeſ?'s palace, 


which, as he conjectured, repreſented a man ſuſpended on 
the Equuleus: And upon more attentively confiderioj the 
matter and more carefully enquiring into the paſſages in 
ancient authors, where mention is made of the Eguuleus, and 
iligently comparing them with this figure; he plainly diſ- 


un- Peover'd not only the miſtakes of modern writers on that head, 
. ut as he thought, the cauſes of their miſtakes; as ſhall mani- 
— teſtly appear from what he is to ſay of this ancient machine. 
_ Equuleus, therefore if we attend to the etymon of the word, 
ſignifies @ horſe colt, or little horſe, as we find from the follow- 


ng words of Tully de nat. Deor. I. 2. c. 14. Chriſippus omnia 
n perfectis & naturis docet eſſe meliora; ut in equo, quam in 
 quuleo:' And hence the machine we are treating of, firſt took 
do th its figure and name. CONT 
TE. Some 


5 


16. form or uſe, did not agree with the croſs, 


tended thereon : And he who was to be tortur'd, did not 


moſt exquiſite pain. 
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Some have erroneoufly. confounded the eguuleus with the 
erm or cr0/5; but this latter was a kind of gibbet, to which 
ſlaves and others of mean condition were affixed and puniſhed 
with death; but on the equuleus the torture was applied in order 
to extort confeſſton: Thus Valerius Maximus, ih, 8. cap. 4 
makes mention of 2 certain ſlave, who, tho' tortur'd ſix times on 
the equuleus, denied the fact, and yet was afterwards condemn'd 
he judges, and crucified: The equulews, therefore, either f 


But amongſt the various opinions, Mr. Ward ſe lects only 


two, ag coming neareſt the truth, The one, that of Hierouymu 
magius de Equul. c. 1. (whom Gallonias de &. &. Martyrun 
cruciat. cap. 3. follows) who rightly pos ohh it to have been 
made in the ſuhape of a horſe. The other, that of Caracciolu 
apud Ferrar. Eleft. l. 1. c. 5. who, no leſs rightly, judged it 
to have been an erect ſtake. Now Mr. Hard. endeavours to ſhew, 
that both were miſtaken, (not to mention other errors) in ima- 
gining that there quuleus was always of the ſame ſorm. 
In the more early times the equulens was in ſome meaſure 
made like a horſe, with its back flatted and. of ſuch length and 
breadth, as that a man's body might E ex 
t, but 

ay an his back with his arms writhed back under the equulens's 
breaft, his hands bound and feet extended: The equuleus was 
ovided with two pullies of different ſizes; the leſſer placed 
PEEP buttocks, made hollow to receive it; and the, larg i 
er, with a handle to it, under the belly. The executioner at: 
ter tying both feet with cords (call d diculæ) paſſed the cords 
over the leſſer pully, and faſten'd them to the larger one; 
which laſt as he turned round with the handle, he could ſtretch 
the body, till all the joints were looſened, and that with the 


* 
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In the next place Mr. Ward produces, the teſtimonies, oil 1 
ancient authors, that may confirm this deſcription. The ven e. 
name (as has been oblery'd, above) ſeems, pretty plaiply to en 
ſbew that the equuleus was ſhap'd like a horſe; as. there il 4. 


at this day among us, ſuch another, fort of machine far mi- 
Itrary puntihments call'd the wooden hor/ſs:. And the ſame thing v 
3s manifeſt from thoſe modes of ſpeech, - borrow'd from, the us 
horſe and applied to the equuleus: Thus in Cicero Tuſc. Qua] lhe 
J. 5. c. 5. we read not only conjici, & imponi, but likewiſe ie 
in equuleum. And hence Pomponius s jeſt in the Atellanie on 
verſes, Apud. Non. in voc, tolutim, eee TL 
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At ubi infilui in cochleatum eguuleun, 
Ei tolutim tortore 5 | 


Where the poet has evidently bortow'd the words iſilui and 
olutim from hocrianſhip: Befides, when he ſays cochleatum, 
hich Mr. Ward would rather read ryochleatum equuleum, he 

ews that it was provided with. /77ewws of pullies. And Seneca 

Informs us that men were wont to lie along upon the eguuleus, 
hen he ſays Epiſt. 66. Hoc nobis perſuadere conaris, ni hil inte- 
eſſe, utrum aliquis in 2 it, an in equuled jaceat. And that 
he body was ſtretch'd with ſmall cords, Fabius Declam. 1 95 
ſtifies, where a father accus'd for torturing his ſon to death, 
peaks thus: An tu quæſtionem illam fuiſſe credis, qualis ver- 
ilibus corporabus adhibetur ? ideo enim eq̃uuleum movebam 
rtitex ſenex, tendebam fidiculas ratione ſævitiæ, ut leniter 
edibus ſuis emota compago per ſingulos artus menibra luxaret. 
N hence alſo Seneca lays Epiſt. 67. hominem ſieri Jongiorem in 
zuuleo: And as for that reaſon the hands and feet niuſt needs 
ave been tied down; ſo it ſhall be ſhewn anon, that that was 
one, in the manner, already mentioned. What is ſaid of Zeno 

e philoſopher, Val. Max. J. 3. c. 3. Seems to agtee very well 
ith this deſcription of the equuleus. I enim cum a NMearcho 
yranno ' torgueretur, doloris victor, ſed ultionis cupidus, eſſe 
ixit quod eum ſecreto audire admodum expediret ; laxatogue 
uuleo, poſtquam inſidiis opportunum tempus animadvertit, au- 

SW 1:ejus mor ſu corripuit, nec ante dimi ſit, quam & ipſe vita, Gille 
prporis parte privaretur. Now a man, lying upon the equuleus, 
s has been explain'd above, was at ſuch a diſtance from the 

ound, that one might conveniently enough apply his ear to the 
her's mouth; and conſequently, when the executioner ſlacken'd 

e cords, by 2 up his ert a little and bend ing his head, 
e might eaſily lay hold of his car with his teeth. 

It moreover ſeems probable, that the brazen bull, which 
Perillus made, and preſented to Phalaris, took its rife from 
nce. Por, Plutarch Parall. c. 39. and lian Var. hiſt. J. 2. 
4. teſtify that men were wont 5gsBAuo3a: by that cruel ty- 
nt ; by which word as Alian himſelf elſewhere, apud Suid. 
| voce SpeBAuyueres ſhews be meant equules extenſionem. And 
us in Philoxenus's Gloſſary 5p5BawrTns. ſigniſies equulens. 
hen, therefore, Perillus that ingenious artiſt at miſchief, had 
dlery'd that perſons, tortur'd on the equuleus, did by their 
oans and cries make a noiſe, not unlike the bellowing of a 
vl]; it may not ſeem abſurd, that in erder to make the re- 

Vor. IX, x D ſemablance 
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exquiſite tortures of the martyrs under the Roman emperors, 
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ſemblance as near as poſſible, he. firſt. bethought himſelf of 


changing the figure of the horſe into that of a bull, and of 
ſhutting men up therein. S 3 5 
The eguuleus as had been ſaid, had not always the form of 
2 horſe; but in latter ages was changed into a quite different 
one; but tho' it changed it's figure, it ſtill retain'd the name, 
a thing not uncommon : For, not to mention other inſtances, 
that warlike engine, which from its reſemblance, to a ram', 
head, was call'd Aries, had not always the form, from which 
it originally took its name. Vide Lipf. Poliorcet, lib. 3. dial. I. 
The equuleus, therefore, in theſe days was an erect ſtake, 
top of which ay a croſs piece of timber, incurvated at both ends 
like horns ; and provided as the former, with, two pullies; 
the lefler of which was fixt into the Tower part of the ſtake 
made hollow to receive it ; the larger had a handle to it, and 
was faſten d behind: The perſon to be tortur d, being raisd 
upon the equuleus, hung with his arms bent back on the 
croſs piece of timber, and with his hands bound behind hin 
to the ſtake; his feet were alſo tied with cords, which, paſſimg 
over the leſſer pully, were received into the larger one Bet to 
the back part of the equuleus by turning of which round, the 
body was ftretch'd. JJV 15 
And ſince eccleſiaſtical writers, who give an account of the 


make frequent mention of this fort of equuleus ; their teſtims, 

nies are of eſpecial uſe in proving its figure. "ON 
Amongſt others S. Zerom Epi ad Innoc. 49. calls. it Stipe 

a ſtake; as alſo Prudentius rep! S; Hymn. 10. v. 114. 
Jubet amovers noxialem ſtipitem. | 


- - 


And that it was in an erect poſition appears hence, that the 
patients were ſaid ſuſpends & pendere in illo; as ſhall b 
ſhewn anon from Euſebsus and Prudentius. ac: 
Mr. Ward finds no mention made in ancient authors of thi 
croſs piece of timber; and this we may. reaſonably ſuppoſe 
gave occaſion to the ſeveral errors, of the learned in deſcribing 
this machine. But in the to be deſcribed anon, that piec 
of timber, incurvated like K. pair of horns, is plainly to b 
ſeen. And that it was likewiſe provided with pullies, ma) 
be gather'd from the following words of Euſebius, Hiſt. E 
clef. 1. S. c. 10. Quidam, manibus poſt tergum reuinclis, ul 
ſtipitem ſuſpendebantur, ac membrum unum quodgue wary yea 
quibuſdam diſtendebantur. Where the term weyyarors (uſel 
in the plural number) and which agrees almoſt to any — | 
Es | | provided 


Rot ai BdbremTy,' 27 
-ovided with ropes and a handle, ſeems to fignify pullies: 
E. Euſebius informs us that their hank were ied ; 
behind ; fo Prudentits ubi ſupra Bymn. . v. 0p. that car 


ms were turned back, when he brings in the ju. Hachine 
Hort in the following words. De” «ge pafling 


 Vinflum veterris brachils _ 
Sur /um ac deu, ſlim extendite, 
Conpags ec eee 
Divulſà membratim crepet. | 
That the feet were "likewiſe wont to be tied; appears from 
the ſame poet, ibid hymn. 10. v. 491. where the martyr ſpeaks 
thus from the equuleus. . | = 


 Miſerum puraris oi retortis pendeo 
Extentus ums, nod vevelluntur prdes. 


But in order to pull back the feet, they muſt firſt be tied 
own: And from both writers it appears, that it was an ere 
ke. And hence the judge orders the body to be ftretch'd up 
Ind down at the ſame time: For; in this poſition of the body, 

by pulling back the feet the inferior parts would be. ftretch'd 
ownwards ; and the ſhoulders, ſupported by the croſs piece of 
imber, and repreſs'd by tying his hands to the ſtake, muſt ne- 
effarily be puſh'd upwards and luxated. And becauſe they 
ung aloft from the ground, hence the judge (vide S0zomenus 
it. Eccleſ. 1. 5. c. 2.) orders a Chriſtian «:wperofau, 5. e. to be 
aiſed or hoiſted 


ue * 


at the ö d aloft on the eqtuleus : Nay, that the puniſh- 
ill de entſmight be the more conſpicuous accord ing to Frrarius Elect. 
8 I. c. 6. the equulei were placed upon the Caraſta; of which, 
of ue obſerves, may he under ood the words of the martyr; ubi 
p upra hymn. 10. v. 467. el ; 


Ezmitto vocem decataſta celſior. 
To which Mr. Wurd thinks may be added, the following 
ords in v. 108. of the ſame hymn. 1 


Incenſus his Aſclepiades juſſerat 
Eviſcerandum corpus equuleo eminus 
Pendere. 


= ns The 
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The Cataſta is a wooden frame or ſcaffold anfwering to 
Pillory. Ferrarius de judic. lib. 3. c. 17. ure thial 
that Sgonius, and other learned men, are miſtaken in taking 

a "aſia for the equuleus itſelf. And indeed, were not the 


the... a 
equuleus p. d upon a cataſta, how could the executioner with 


84. . 
his iron ungule evict the body hanging aloft thereon? And 
we learn — , Ce L. 16. 4 queſt. that ſmall cord: 
were made uſe of equally in this rm of the eꝗuuleus, as in 
the former ; where - an edit of the emperor Valentinian it 
is enacted Decuriones exſortes omni no efſe earum Panarum, uas 
fidicule & tormenta conſtituunt. For, it is very well known, 
that the ancients by theſe. words (fidicule & rormenta) fre. 
quently deſcribe the equuteus. LEA: : 

Now, if we conſider a little more attentively the words and] 
phraſes, made uſe of at different times in | Ns of the 
equuleus, we muſt needs acknowledge that they by no means 
agree to the ſame form thereof. For, firſt we may gather tha: 
its form was changed from the new name ſuper- added to it, the 
germ ſtipes by no means agreeing to a machine, made in the 
ſhape of a horſe : Wherefore, we muſt conclude, either that it 
never was in the ſhape of a horſe, contrary to the certain mean- 
ing of the word equuleus, and modes of ſpeech borrow'd from| 
It ; or thar, when it afterwards began to be called ſtipes, it had 
another form; Befides, men were ſaid in ancient times jacere 
but afterwards pendere and ſiſpendi in equuleo ; both which 
poſtures of the body, ſo widely different, require the form o 
the machine to be no leſs ſo. Add to this, that different effect 
ſeem to be aſcribed to the different forms. For, in the more an- 

cCient times the body is ſimply ſaid extendi, as being laid along; 
but in after ages it is ordered to be ſurſum & deorſum, which 
= agrees to a pendulous poſture, In fine, a man lying upon the 
[ former equuleus was at ſuch a height, as that he could whiſper 
another in the ear; but this can by no means agree to one 
hanging in the latter, by reaſon of the too great diſtance from 
the ground. So that this difference of words and phraſeology i 
| neceflarily to be referred to two different kinds of equulens: 
6 And thoſe learned men, who have been of a different opinion, 
whilſt they endeavoured to accommodate to their own nations th 
: different phraſes uſed by the ancients on this matter, have been 
involved in difficultigs from which they could by no means ex: 

c tricate themſelves, 1 | OY | 
; But to remove all manner of doubt for the future, Mr. Jari 
|; briefly confiders two teſtimonies, adduced by Gallonius de S. &. 
| . 72 5 Z RD Martyr 
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arty? cruciat. c. 3. from thoſe times, in which the equulens 
vas ſhewn to be in the form of a ſtake : One is from the fol- 
owing words of 8. Zerom, Epiſt. ad Innocent.” 49. cum equu- 
eus corpus extenderer, & manus poſt tergum vincula cohibe- 
ent, oculis, quos tantum, tortor alligare non poterat, ſuſpexit 
d lum. From which paſſage Gallonius contends, that the 
patient lay proſtrate upon the equulens. But it is plain, that a 
an, hanging in the manner mentioned, might as eaſily look 
p to heaven, as if he lay on his back. The other teſtimony 
s from Ammianus Marcellinus I, 26. c. ult. Innocentes rortori- 
bus expoſuit multos, vel ſub equitleo cepir (or rather accord ing 
o Valeſius caput) incurvos, aut ictu carniſicis torus ſubſtravit, 
and elſewhere ; hb, 28. e. 1. quanquam incurvus ſub equuleo 
farer. Whence the ſame learned man has invented a new and 
nheard of kind of torture; 'as if the executioners, in order to 
eighten the pain, ſlackened the cords, and thereby ſuffered the 
body to fall down under the belly of the equulens, and there 
hang in an incurvated poſture. . But Ammianus does not ſay, 
ſub equuleo cecidiſſe or pependiſſe, but ſteti ſſe; which how 
it can agree with Gallonins's opinion, Mr, Ward does not ſee. 
But as it was cuſtomary firſt to ſcourge ſuch as were to be tortur'd 
on the equuleus, To he probably uſed the term (incurvus) be- 
auſe the patient could not ſtand upright under that puniſh- 
ment; and /ub equuleo fignifies, juxta equulzums; in the ſame 
ſenſe as /ub haſtz venire Liv. 1. 5. c. 16 and the ſame may be 
aid of the word (incur vos) in the other paſſage of Ammianus. 
Unleſs one would rather take theſe words to mean thoſe loaded 
vith chains, and conſequently incurvated or. bent under their 
weight; as Paulinus Aquitanus de pit. B. Martini l. 5. 


v. 261. writes in a like cate, | 
Mceſtorum pallens infelix ordo reorum 
Heerebat, nexis per ſquallida colla catenis, 
Incutiens fractis ſtridentia vincula membris, 
Et motans tard os, incurvo pectore, greſſug. 


Here the poet ſeems to take the words (incurvo pectore) in 
the ſame ſenſe, as Aumianus (caput incurvos.) And a few 
lines after he likewiſe ſays, that ſome of theſe unhappy wretchss 
were deſtined to the equuleus, 


Hf 
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AP alii ſurſum porret i roborg ligni, 
Trifte miniſterium, furioſo corde parabant: 
Ut caro diftentis propere, male pendula, mambris 
Tortori laceros crucianda exponeret artut. 


Where likewiſe the words (ſurſum por recti robora ligu 
te caro pendula) plainly ſhew the ere& form of the equulens, 

Moreover, when a confeſſion could not be extorted either hy 
ſcourging or extenſion of the limbs, in the more early ages the 
applied fire and glow ing hot plates to the body. Thus Fabi 
Dec lam. 7. reciting the whole affair in order; ego ſcinds veſt 
I iniremiſeis ; ego ad flagella nudo corpus, te fatit pallor exanimen 
ego poſco flammas ; tu non babes in neo dolore patientiam. And J 
lerius maximus |. 3. c. 3. rupit verbera, fidiculas laxavit, ſolo 
equuleum, laminas extinxit ; prin/quam efficere potuit, ut tyraunicid 
ſocios indicaret. But in after ages, when the equuleus was in th 


form of a ſtipes; to all theſe methods of torture were alſo adde 


the iron ungulæ or claws, with which the ſides and other part 
of the body were wont to be torn. Thus it is adjudged in thi 
Codex Juſtin. 1.7. de malefic. Si convictus fuerit, & ad propriun 
Fasinus detegentibus repugnaverit pernegando, fit equules deditus, ut 
guliſque ſultantidus latera perferat prenas' proprio dignas facinort. 


Yet Mr. Ward cannot poſitively affirm at what time thi 


change of form in the equuleus began among the Roman 
That it retained the form of a horſe, at leaſt to Fabins's time 
that 1s, under the em Domitian, ſeems the more cre 
dible ; becauſe the father, who, in Derlam. ſupra cital 
pleading in his own defence for torturing his ſon to death 


| defcribes him as in a lying poſture. And Mr. Ward thinks 


a pretty probable reaſon for the change may be given! 
For, in the latter ages of the Roman empire we often read, that 
not only Chriſtians, but likewiſe other perſons of conſi derable 
rank and dignity, accus'd of treaſon, were condemned to the 


. equulens. But as long as it was only applied in extorting con- 


feflions, nothing more was neceflary, than that the judges, and 
others concerned, ſhould hear what was ſaid ; for which pur: 
poſe the form of a horſe was a pretty convenient one: But 
afterwards when this machine was abug'd by cruel tyrants, to in- 
dulge their ſuſpicions and to torment Chriſtians, an erect form, 


_ undoubtedly, was the moſt proper. For, thus it in ſome mes 


ſure reſembled a croſs, that the ignominy of the paniſhment 
might be the greater; and befides, the patient was more ex- 
pos'd to the view of the beholders, in order to deter _— 

| 3 It 


is true, that both the bull of Perillus, and the abovemen- 
ned biſtory of Zeno ſeem to ſhew pretty evidently, that the 
gure of a horſe was in uſe among the Greeks, from whom the 


Pomans borrowed it. | 
But that the difference between theſe two machines may the 


gether ; Fig. 5. Plate I. repreſents the former equuleys and 
1g. 6. the latter. At the former ſtands the executioner, hold- 
g the handle of the larger pully, in order to ſtretch the patient 
ud along on the back of the equulers.. The latter, which was 
elineated from Dr. Mead's figure, repreſents three men; one 


; ne of theſe has a chlamys, (a garment S. Ferom ubs ſupra 
d pkewiſe gives the executioner) thrown behind from his left 


iii orn of the equuleus, as if he were to ſet ſomething to rights; 
in the other, as aſſiſtant to the former, naked, and on his knees, 
ddelWOhreparcs himſelf to tie the feet of the patient. That the left 
parifWorn of the eguulens is ſhorter than the right, Mr. Ward thinks 
in thi owing to the injury of time; becauſe the extremity plainly 


pris Up to have been broken off. Either the artiſt: or at leaſt 
„, Ihe deſigner has omitted ſome things; for, neither is the lower 
mo art of the ſtipes to be ſeen (where it ought to be) nor the 
> thit 


ower pally; the other pully, as was obſerved, being wont to be 
placed behind: But in this, either the one or the other has evi - 
lently been miſtaken, in placing the man on the eguuleus in 


vhich does not at all agree either to a pendulous poſture, or to 
he abovementioned teſtimonies of the ancients on this matter. 
But we frequently find this to be the caſe in ſuch ancient monu- 
ents, namely, that the artiſts content themſelves with repre- 
n very carefully the principal and eſſential parts, either 
ntirely neglecting the others, or at leaſt expreſſing them 


o thee; accurately. But to ſupply that defect Mr. Ward has added 
Fig. 7. where the executioner turns the pully: The arch to the 
, andWictt has no concern with the equuleus ; but exhibits a part'of 
| Pur-ome door, probably of the priſon, whence the patient was 
; BulW:ken out. 2 | - 
o 11-8 Now if we compare together both theſe forms of the euuleus, 
form und their ſeveral parts, we ſhall eaſily ſee the ſame method of 
we orture under different forms : For if we ſuppoſe that the 
men 


e cx" poll ies, the ropes, the retorſion of the arms, and the extenfion 


hers, Wy. 
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ore plainly appear, and that they may be the better compard 


f which hangs on the equuleus, the other two are executioners: 


oulder, and with his right hand he takes hold of the right 


uch a manner, that he ſeems to touch the ground with his toes; 


ormer, made in the ſhape of a horſe, was raiſed aloft; the 
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of the whole body will appear the ſame as in the latter; ant 
we ſhall have an eaſy and expeditious method of torture; 
a thing chiefly requiſite in public puniſhments. 
But leſt any one ſhould ſtill imagine, that Mr. Ward has 
given an account of the furca, that is, a croſs, made like a 
furca, inſtead of the equuleus; it is to be noted, that this 
form of the equuleus was not _ unhke the furca; which it 
evident from the words of one Theophilus, adduced by Gallo 
nius, plainly againſt his own opinion: Ecce, inquit, modo 
Chriſtianus ſum, quia in cruce, id eſt, in equuleo, ſuſpenſus 
ſum: Equaleus enim crucis quandam ſimilitudinem gerit. vide 
de S. S. Martyr. cruciat. e. 3. and yet the furca differed from 
the equuleus in ſeveral reſpects: For, firſt, the loweſt part of 
the horns terminated in a point like the letter V; and then the 
horns were much longer: Beſides, the perſon on the furca hung 
with his arms turned back above his head, and not behind tus 
back; in fine, his hands were not tied to the ſtipes, but ex- 
tended on the horns and faſtened thereto, as Lipſius de cruce 
I. 3. c. 6. ſhews. And yet the ſame learned Gentleman bid 
J. 1. c. 5. reſerrs to the croſ the words of Auſonius de Cupidin 
torto, which, undoubtedly, ought to be referred to the equi- 
leus. The paſſage of Auſonius is as follows. 1 


Hujus in excelſo ſuſpenſum ſtipite amorem, 
Devinctum poſt terga manus, Nau plantis 
Vincula merrentem, nullo moderamine pence 

Adfligunt. Idyll. 6. | 
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And when the poet ſays here, devinctum poſt terga mans, 
he plainly deſcribes the equuleus not the croſs. Moreover 
when Sulpicius Severus, ſpeaking of S. Martin, ſays that he 
affected the glory of a martyr ſo much, that, if he might be 
allow'd he would voluntarily mount up the equuleus Epiſt. 2. 
And both the figure of the machine, and manner of ſuſpenſion 
evidently ſhew how it could be done: But no ſuch thing could 
happen on the furca. 

you the whole then, ſince the entire proof of this matter 
chiefly depends on the teſtimonies of ancient writers, and as 
Mr. Ward thought it ſuperfluous to adduce any more, tho! very 
numerous; ſo he was of opinion that fewer would not be ſuffi- 
cient to explain it fully. But whatever. accounts the ancients 
gire us on this head, they may eaſily he referred to one or other 
Ipecies above deſcribed. One, therefore, who attends to the 


age 
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above the horizon, and ſeen at the ſame time. 
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Mittemberg, he collects the difference of ' meridians of that gity 
and Paris to be 41 minutes. A 
The $th. obſervation contains his calculus for the total eclipſe lM 
of the moon, which happened Feb. 13. 1729, N. S. but thei 
heavens being very cloudy, he could not obſerve the eclipſ 
itſelf. | 1 "= 
The 9. is an obſervation of mercury, March 4, 17293 at 
which time the planet was fartheſt from the ſun, and continyed 
ſome time above the horizon. [ 
Making uſe, therefore, of a 22 foot teleſcope, he obſeryed 
its phaſis almoſt biſſected; and its diameter appeared equal 
to a third part of the diameter of Yenus, this planet being 


* 


The 13, is a conjunction of Venus and the moon, vi 
April 2, 1729. At 5* 137“ he obſerved Venus placed in ſuch 
a manner near the moon, that the horns of the latter were i 
the ſame right line with Venus, which was then diſtant fron 
the ſouthern cuſp of the moon 1* 10. At 5 30 he meaſur'! 
the diſtance of Venus from the eaſtern cuſp of the Pleiades t 
be 2? 15”, and the horn of the moon at the ſame time v. 
diſtant from the ſame cuſp 1* 53, the intermediate diſtanc 
of the horns of the moon was 29“ 3ol. 

His laſt obſervation is on the declination of the magnetic: 
needle in this, viz. 1730, and the former year, which he de 
fines to be 12 of 55! welt at Witremberg at this time. 

Theſe obſervations are followed by an account of the Ii 
hard winter, which ſet in ſooner than uſual, the rivers bein 
frozen the 19. of Sept. tho' they did net uſe to be ſo till tit 
winter ſolſtice; and Spt. 21. the ſpirit of wine fell in thi 
Engliſh thermometer to the 66. degree; at which time 

N. E. wind blew very ſtrong. Afterwards on Oct. 3. the ſp 
rit fell to 72 and the ice was half an inch thick on ſtandin 
waters in the fields: So that even then it might be judge 
that the cold would be more ſevere than is uſual in theſe part 
From this time the froſt did not at all abate, but continue 
much in the ſame ſtate the month of October, only on th 
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20. day, after a 8. W. wind had blow'd pretty hard for ſon ie 


days, the cold was obſerved to increaſe remarkably. Til d 
beginning of November a ſtrong E. wind continuing to blot! 
for fix days, the ſpirit fell to the 86. degree on the 5. and tip 
ice was much thicker. On the 28. it fell to 96? after whiM a 
they had no rain; but all vapours were congealed into itt 
and hoar-frolt, On Dec. the 2. the ſpirit of wine ſtood at 4 ſe 
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bat on the 4. at 99*: So that it did not a little exceed the 
limit of intenſe cold. Hence a S. W. wind intervening now 
and then, the cold ſeemed to abate a little: But that, and 
ſometimes a N. E. wind blowing ſtronger on the 21, 22, 23. 
days, it ſo prepared the air, that on Chriſimaſs day the ſpi- 
rit in the thermometer ſtood at 96", and the cold was intenſe, 
; Hence the winter grew immediately more ſevere. The wind 
indedalmoſt always blew from the E. or N. So that on January 
20. the cold was almoſt intolerable, on which day the ſpirit 
er ved fell to the 126, very little remaining above the ball of the 
tube; and this was the greateſt degree of cold at Vittemberg. 

After this the winter ſomewhat abated. A ſouth weſt wind 

blew freſh ſometimes; but afterwards a N. and E. wind re- 

„D ſtored the cold on February 3. when the ſpirit ſtood again at 
685 degrees: On the 4. it fell to 95* and from this time, bar- 
ere i ring a few days, always in a morning it reciprocated between 
| 80 and 100%, till March the 8. on which it exceeded 108, 
and on the 9. it was forced down by a N. E. wind to 1109. 

des But tho the ſpring was at hand; yet the ſeverity of the wea- 


ther did not ceaſe; as appears in that the ſpirit of wine in 


the Engls/p thermometer, in a morning always ſtood at, or 
under the 80; nay even on March 21. on which day the 
equinox preciſely fell, it was at 81. At length on the laſt 
day of March, the weather grew milder; from whence may 


be taken the true beginning of the ſpring ; not but that all. 


1E la April was much colder than uſual. | 
being After this the curious obſerver proceeds to ſhew its 
ill ri ſeverity from ſome of the moſt remarkable effects the cold had 
n th on the rivers, plants and animals. As to the firſt he ſays 
me Wl that the Elbe, both at Wittemberg and other places, was on 
e 1 December 29 covered with a perfect bridge of ice, which 
bore both men and all ſorts of carriages, This continued till 
February 28, when it grew thinner, and broke conſiderably : 
parti But the cold returning on March 8, it re- united, and was as 
inne firm as before, till March 29. The water within the houſes, 


n i and in the bed-chambers, where were kept good fires, was 


* foi enticely congeal'd, and the rind on the infide of the win- 
119 dows ſtuck for ſeveral days, when the wind was either E. or N. 

> blo tho! the room were well warm'd. There were ſeveral exam- 
nd i pics of the other kinds. Many periſh'd in their journeys, 
w 108 and more loſt their limbs in a very ſhort time. So that near 
nto the Elbe they could not work abroad. It likewiſe kill'd 
at „ fereral animals immediately. The crows, which can bear 
1öͤ;v intenſe 
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intenſe cold, fell dead from the trees: Stags, goats, | and 
hares, periſh'd in great numbers. The plants in like manner 
felt its violence, and the more tender trees were damaged 
The limes were every where injured. The larger branche 


of the plumb- trees, apricocks and peaches, were dried up: 


But the vines ſuffered moſt ; the more robuſt being ſhrivell'{ 
to the very loweſt part of their trunk, unleſs guarded by a 
wall or ſome other covering. V 

From theſe obſervations M. Weidler compares this winter 
with the memorable one of 1709, and proves both from- ther- 
moſcopical obſervat ions; from its effects on the earth and 
animals; from its longer continuance, and from the greater 


extent of the cold into the more ſouthern parts, that this 


latter much exceeded the former, at leaſt in Germany. 

Laſtly, he enquires into the probable cauſes of it, he takes 
notice, that the preceeding winter was moderately. cold and 
dry; and as a cold ſummer ſucceeded, and alike dry, in 


which the north winds blew moſt frequently, and during the 


hotteſt months of July and Auguſt the ſky was covered with 
dark and black clouds, the carth was prepared for froſt, to 


which the remarkable drineſs of the ſeaſon did not contribute 


a little, as barometrical experiments ſhew, that a dry air 
cools ſooner than a moiſt ; and 1s both heavier and retains cold 
longer: Nor does he think it altogether foreign to truth; to 
reckon the remarkable frequency of the aurora borealis to be 
a preſage of a colder winter than ordinary, which has been 
obſerv'd to be followed by cool and ſerene weather: As alſo 
the unuſual number and largeneſs of the ſpots on the ſun's 
diſk, for almoſt two years together : By which means, in ſuch 
a length of time, the force of its rays might be obſtructed in 
ſome meaſure, and the colder winds thereby have liberty to 
prevail. The air by theſe concurrent cauſes being rendered 
very cold, the increaſe and extreme degree of it proceeded 
from the great coldneſs of the ſky, and the blowing of the 
N. E. or E. wind ſo remarkably obſervable for the moſt part 
of the froſt. ä {6+ £25 20 


An Occultation of Venus by the Moon at Berlin Septem: 
ber 19. P. m. N. S. by M. Kirch. Phil. Tranſ. Ne 412. 
p. 256. Tranſlated from the Latin. 5 

5 ' HE approach of the moon to Venus happened at 

2* 2' 16, The total occultation was at 2* 3“ 1!. 


With an eighteen foot teleſcope M. Kirch obſerv'd, that as 


foon 


k RoyYAL SO INT v. | 37 
on as Venus, placed almoſt in quadrature, approach'd the 
oon's diſk, ſhe- changed her figure, and loſt her, horns, 
nd put on an oval or <lliptic figure; which appearance 
l. Kirch thinks may ſerve to prove an atmoſphere about 
de moon. 8 . OO TOS IT 7 5:40 | 5s = % 


large Stone in the Urethra; by Dr. Huxham. Phil. 
Tranſ. Ne 413. p. 257. Tanſlated from the Latin. 
\WENT\Y years before one Cook worthy had his Penis 
cut off on a venereal account, but the cure was ill 
erformed; for, after cicatriſing, there was ſcarce any paſ- 
ge left for the urine, the urethra being almoſt cloſed up: 
rom that time the patient made water in a very ſmall 
ream, and with the ſtrongeſt efforts, and ſoon felt exquifite 
ain in making it; not long after, there appear'd a ſmall 
mour on the middle, but upper part of the /crozum, which 
adually increafing, at length grew to a prodigious ſize, 
clining to the left groin; on which account being altogether 
ncapable of making water, it cauſed a continual drizzling : 
ut'yet he did not diſcharge the whole this way, the greateſt 
art of it being voided by three or four fſtulæ in the [crotum, 
gether with purulent matter at times: And yet the tumour 
ow grown very hard, was ſo far from decreafing, that -it 
ther became bigger. | „ "Ts 
This patient was brought intothe hoſpital, and ſome time 
frer, ſtraining to make water, which, he ſaid, felt hotter 
an ordinary,. and doubling his body very much, he voided 


large ſtone, which, at the time, weigh'd five ounces and a 
alf Avoirdupois. The lacerated ſerotum, whole ſwelling now 


* 


blided, could eaſily admit a child's hand; and the Dc. found 


at the ſtone - had paſſed out of the urethra, and what is 
erhaps, no leſs ſurpriſing, is that this large wound was ſoon 
ezled, by only anointing it with ſome terebinthin balſam, 
ve that there was a ſmall fiſtula for the urine on the upper 
art of the ſcrotum: And the patient, who before could 
ardly ftir, now walk'd about pretty well. 28 
The Dr. is far from thinking, that this ſtone was originally 


rmed in the urethra; but rather increaſed there from a con- 


retion of gravelly matter: For, probably, a ſmall calculus, 
e ſced, as it were, of this huge ſtone, falling down from the 
idneys, and from the ſtoppage of the urethra, denied any 
arther paſſage, ſtopt in this ſmall canal, and increaſing by - 


the 
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July 16, 1124, we came from Roſenaw to Slowdr, wil 


well by a rope, ſeated on learhern dogs (as they call them) abou 


tence ofcryſtal; and then they put it into veſſels, which co 


large mountains of it, that from them one might furnilſ 
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the continual acceſſion of gravel, at length grew to that pn 
digious fize. 1 | * 


An Account of the Imperial Salt-works of S6owar \j 
Upper Hungary; by Dr. Bruckman. Phil. Tranſ. N“ giz 

P. 260. 8 | 
Je is an Hungarian word (which in High Dun 
ſignifies Salt. burg) compounded of S, 1. e. falt, and V 
which fignifies burg or town. It is a large village, about 
quarter of a mile from Eper, a city of the county of S 
entirely peopled with officers of the exciſe, and miners, 
wood - cutters; and ſituated on the top of a little hill, with 

agreeable proſpect. . 


Dr. Potkin, in order to view this celebrated falt-work, whid 
furniſhes the fineſt and pureſt ſalt of the whole kingdon 
Having communicated our intention to an officer of the fa 
works, and aſk'd his leave to go into the Cuts, he gave us tw 
guards for guides. We firſt went down with them into thi 


40 fathom deep; after which we again deſcended 100 fathom 
by holding ourſelves perpendicularly againſt the walls an 
fides of the pits; and having again continued our journe 
under ground in the ſalt- work, we then found ourſelves in th 
Cuts, and ſaw all the Allies, cut out in the fineſt rock. ſalt 
in the midſt of which there were here and there ſome yet 
of flint of a dark grey colour. The miners work to cut th 
rock- ſalt, which they draw up by a rope, and put into are 
ſervoir, where they cleanſe it with falt-water. Afterward 
they boil it with the ſame water, till it become of the conſi 


rain about 268 each; and then ſend it into Sileſia and othe 
countries. „ 

As to the vegetable or foſſil ſalt, it is exceeding white an 
tranſparent; "and in ſuch plenty in the ſalt-works of tit 
county of Marmer near Tranſylvania; where there are entin 


the whole world with ſalt; and again as you cut it, it ſoo 
grows anew: They break and cut it; and tho' at firſt! 
appear black, yet in pounding, it becomes exceeding white 
and ſo it is with that which they uſe in Hungary, for, the) 
export all the ſalt of S09xrar into foreign parts. There 
ſcarce an inn where you do not find two ſtones like thoſe ma 
Ulle 


of in making muſtard, between which they pound and 
cak that ſort of rock-ſalt: And in their ſtables one likewiſe 
ds large pieces of that mineral, for the cattle to lick at 
-aſure. 
But to return to the ſalt of Soowar: In the cuts one ſome- 
es finds allies of rock-ſalt of the moſt delicate blue and 
low colours. We obferv'd that the ſalt of the former 
lour, being expos'd to the ſun for ſome days, entirely loft 
that beautiful ultra- marine, and became white like the 
Wher rock-ſalt; which did not happen to the yellow, it ſtill 


e ſalt is neither blue nor yellow, but produces a alt exceed- 
g white. 5 


Meli ſſantes in his new geography, p. 428. ſpeaking of the 


** It-works the Spaniards have in Catalonia, affirms, that there 
don rock-ſalt, whoſe colour 1s diverſiſied in ſuch a manner, 
wn at it yields all the rainbow colours, of green, red, yellow, 


d blue; but that by firſt Preparing, and then grinding it, 
became white. The ſame thing likewiſe happened to the 


yrs d rock-ſalt of Salrsburg, which being pounded becomes 
hite. EPS b 
_ There is one thing very remarkable in this mine, namely, 


chapel, which may eaſily contain 100 people, cut in the 
ock-ſalt, with an altar, pulpit, ſacriſty, chairs and forms cut 
the ſame rock. 55 
In this chapel they celebrate divine ſervice once every 
car, the week after Zpiphany. A Jeſuit of Eper always 


in thi 
c-ſalt 

yelr 
it thi 


a te 1 ; 
ers of the exciſe and the miners. 


"_ In theſe cuts there are four fountains of ſalt water, which 
* hey put into buckets, made of buffalo's ſkins, ſewed toge- 
** ber, and draw it up by an engine, work d by horſes, and 


alt to diſſolve, which they afterwards boil, till it become 
tke cryſtal. By expreſs mandates of the Emperor no one 
1ay ſell that foſſile ſalt, nor may the Hungarians employ it 
or their own -uſe, much leſs drive ayy trade with it; but 
bey boil it all and export it into foreign countries, 

They likewiſe find here a ſort of cryſtalliz'd ſalt, Iike the 
ruſt ſticking to the pipes of wood: The miners call it ſalt of 
ryſtal; it is very white and tranſparent; but it appeard 
o us nothing other than ſalt, falling drop by drop in its paſ- 
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taining its colour: But when both are pounded together, 


reaches the ſermon. This ſervice was founded for the offi- 


onvey it by pipes into the boilers, where they put the rock- . 


” 1 
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lage thro the pipes, and ſo cryſtallizing ; and this they like, 
wiſe eaſily ſeparate. | CE Ln ens nr, 
But that which is moſt curious and remarkable in theſe 
ſubterraneous foſſes, are the flowers of falt which grow like 
the beard of a goat ; only with this difference, that theſe here 
are much whiter and finer. One cannot' ſufficiently admye 
theſe vegetables; yet one cannot find them in all the cuts; 
nor at all times; but they appear, and grow according to the 
temperature of the ſeaſons, which in thoſe parts are very 
wholeſome, and without any thing noxious. Theſe plumes 
of ſalt are very brittle; they alſo melt in moiſt places, and 
diffolve into a volatile oil; but yet they are the pureſt, fineſt, 
whiteſt, moſt acid, and moſt beautiful ſalt: So that it is not 


without reaſon they have given it the name of the flower of 
We} | | 


- The ſalt of Sodwar is reckoned the beſt of all Hungary; | 


the greateſt part of it they export into Sileſia, Moravia and 
Bohemia ; and the Hungarians dare not uſe any of it theth- 
lelves, under pain of baniſnment. They make every year 
about 50,000 ton; every ton containing 268Jþ; but by an 
ordinance of his Imperial Majeſty they are to boil about 
100,000 ton, which they are to export as the other. Martin 
Zeiler, in his deſcription of the Kingdom of Hungary p. 119, 
makes but ſlight mention of theſe rich ſalt-works. 4 
In fine, we ſaw at Neuſol, at M. De Neffzern's, receiver of 
the Emperor's rents, a ſtatue of rock-ſalt, as large as the 
life, which ſerres as the barometer of _ For, when it 
begins to ſweat, or grow moiſt, it preſages rain, or wet 
weather; but when it is dry, you may certainly promiſe 
yourſelf ſettled fair. 1 
After having employ'd three hours in viewing theſe ſalt- 
works; we aſcended again by the upper opening, by a common 
rope, and return'd to Eper, where we were civilly entertain'd 
by M. Topprerer, one of the moſt knowing men in all Hungary, 
Rector of the Lutheran Academy, and who underitands and 
ſpeaks 10 languages in perfection. 


The Natural Hiſtory of Cochineal; by Melchior de la 
-- . | | Ruuſchor. Phil. Tranſ. N“ 413. p. 264. 

n ariſing between Melchior de la Ruuſcher and a 

friend of his concerning the ſubſtance of cechinea]; the 

one maintaining it to be a ſmall animal; and the other ba 

„ ruit 
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ruit or grain of a plant: The former procur'd from Antiquera 
in New Spain (the place where there is the greateſt traffic 
or it) the atteſtations upon oath of eight perſons, who have 
deen immediately employ'd in propagating and managing it 
for many years: Whence the whole natural hiſtory of this 
drug is collected. Theſe atteſtations ſhew, | | 
1. As to cochineal itſelf, that they are ſmall animals. with 
a beak, eyes, feet and claws; that they creep, climb, ſeck 
heir food, and bring forth young without changing their 
ſpecies, as filk-worms do; but producing their like; which 
are no larger than nits, or ſmall mites, or the point of a 
eedle; but when come to maturity, reſemble, both in fize 
and figure, a dogs's tick. This far is certain; but their 
anner of generating is doubtful; tho' it be commonly 
believ d hy thoſe who cultivate them, that they are impreg- 
ated by a ſmall butter-fly, which is bred upon the Nopal 
2 plant they live upon) which paſſes and repaſſes over 
2. As to the manner of raifing, nouriſhing and managing 
hem; it appears, that at the proper ſeaſon, namely after 
inter (when theſe little animals can bear the open air) 
hen the cochineals, which they have kept in their houſes, 
re grown ſo large as to produce young ones ſoon ; they put 
32 or 14 together into a paſtle, or little neſt, made of fine 
oft hay, or ſtraw, or moſs of trees, or the down which im- 
mediately envelopes the cocoa- nut. Theſe paſtles are then 
placed upon the plants of the Nopal, or prickly Iadian fi 
which they take care to cultivate well for this purpoſe) an 
n 2, 3, or 4 days, theſe animals bring forth a great many 
young ones; ſoon after which, the dams die. In the mean 
hile the young ones, coming out of the neſts, climb up the 
Mpal, fix themſelves to it, and ſuck its juice, which is their 
nly nouriſhment, but they do not eat the plant; and for 
his reaſon they always ſeek theſe parts of it that are greeneſt, 
Ind fulleſt of juice, taking care at the ſame time to place 
hemſelves on the parts, moſt ſheltered from the wind and 
eather. During this time, whilſt they are growing up, and 
become pregnant, great care is taken that no vermin incom- 
ode or kill them, as alſo to keep them clean, and diſen- 
page them from certain threads, Iike cob-webs, that grow 
pon the Nopal, as likewiſe to defend them from too much 
eat, or cold, and from the rain or winds; becauſe the fine 
ochineals are very tender: Nevertheleſs the wild cochineals 
Vor. IX. N* 2 " ſtand 
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ſtand all theſe inconveniences ; but then they are ſo gritty, « 
ſo ill 2 {mel}, and of ſuch little value, that they ought not 9 

be mixt with the fine. ke 
3. As to gathering the cochineal : The firſt is of the damy 
which, having brought forth their young, died in the neſh 
Three or four months after this, as the ſeaſon permits, whe 
the firſt young ones are become ſufficiently large, and are i 
a ſtate to bring forth young ones in their turn, and have ali 
roduced ſome few; the Indians carefully gather them of 
the Nopal with a {mall ſtick, to which they fix a little hai 


in the nature of a pencil. Theſe animals being collected ii 


this manner, and afterwards kill'd by hot water or fire, a 
call'd the ſecond gathering, or rather the firſt of the your 
ones, that have been nouriſh'd and rais'd in the open ab 
Three or four months after this, they gather the ſecond bro 
of thoſe that have been brought forth upon the Nopal, whit 
being grown big, have already brought forth ſome youn 
ones, This they do much in the ſame manner as befor 


only now they take off the plant a great many young one 


with their dams, which makes this ſort of cochineal to b 
call'd granilla, from the number of ſmall ones found therein 
In the mean time they keep a number of theſe young one 
alive upon the Nopals, which they pluck up or cut, and lot 
up in their houſes, in order to nouriſh them during the rain 
ſeaſon, Laſtly, theſe being grown large, they put them int 
the paſtles, and proceed in the manner above expreſſed in thi 
ſecond. article. So that for the moſt part they make thre 
gatherings in a year, | 7 

4. As to the manner of killing the cochineal : This is com 
monly done two ways, either in hot water, or in Tamaſcak 


which are little ovens made for that purpoſe ; tho* there h 
ſome people that kill them by roaſting them upon comale 


which are flat ſtoves with fire under them, made uſe of b 


the Indian women to bake their ais bread. Theſe three 


different methods give the cochineal three different colour 


The firſt renders them of a brown red; the hot water makin 


them loſe the white colour, with which they are covered whe 


alive. The ſecond makes them of an aſh colour, and marble! 


or jaſpered; both on account of the natural white wit 


which they are covered, and the red and. tranſparent colou 
of the cochineal itſelf. The third ſort becomes black, as 


it had been burnt, Of the old ones which died after droj 
ping their young, four pounds, when dried, produce b 
LY | | | ' - - , Ohe 
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dne; or rather one pound is reduced to four ounces: But 
bree pounds only of the living, which have been carefully =_ 
tren off the Nopals, being kill'd and dried, produce as | 


| uch. | | Ns | 
ms This is the ſubſtance of the atteſtations, c. which contain 
everal circumſtances hitherto unknown, both in M. Rui ſchers 
ountry (Holland) and elſewhere: And as the curious may 
ow be aſſur'd of a thing, which has been very uncertain for . 
all o many years; and indeed known but very ſuperficially, even | 
10 by thoſe who have embraced the opinion, that the cochineal - 
Pere really little animals; and as there may be always a ſtand- | 
ng evidence to evince the truth of theſe facts, the original s 
rteſtations, confirmed by the certificates of three magiſtrates 
du nd three publick notaries, are depofited among the regiſ- 
ers of the Royal Society. 


big; 4raromical Deſcription of Worms, found in rhe Kid- 
ound 7eys of Wolves; by M. Klein. Phil. Tranſ. Ne 413. 


on p. 269. | 5 ; | 
10 1 HE worms were ſent M. Wein from Szwaldia in Eaſt 
Profs. - * ©* 3 


Pig. 1. Plate II. repreſents a female worm found in the 
idney of a ſhe- wolf. 8 ER 
Fig. 2. The kidney of the wolf, reſembling a bag, on 


rain : : 
Account of the almoſt entire conſumption of its parenchyma. 
1 t contain'd eight worms; ſome of a yellowiſh; others of a 


chr lood- colour; two of which were females, and fix males. 
The females were more than twice longer and thicker than 
he males: They were furniſh'd with three very viſible 
oles; the firſt of which performed the function of the 
e WF outh; the ſecond of the anus; the third of the wulva. 
his laſt hole is ſeen under the belly at abc Fig, 3. about one 
of ch and + from the mouth. 3 - 
The membranous ſkin was marked with annular fibres, and 
ven or eight cheſnut-colour'd lines, as at d, running the 
hole length of the worm, The ſkin being cut, a limpid 
whe amour iſſu'd forth, and then appeared the tranſverſe fibres, 
terlaid on every fide with the vs/cera, and inſerted all round 
bout into the ſkin 1n the interſtices of the veſicles (of which 
tercafter) and at the ſame time the viſcera appear'd, which 
e parts, deſtin'd for nutrition and generation, ſeem ſolely to 
drop Rake up. | 1 VVA 
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I The alimentary paſſage is com pos d of two canals, one 
which 4b (Fig. 4.) that begins at the mouth, and is about 
two inches long, imooth, fleſhy, whitiſh, and endow'd * with 
thick coats, ſerves for receiving the nouriſhment. As "this 
duct, proceeds with equal thickneſs, it is once reflected and 
retorted before it enters the other ccd which is of a dark 
brown colour, much broader and tenderer than the firſt, flak 
ted, membranous, cover'd with very fine coats, wrinkle 
like a ſwathing cloth, then runs into tranſverſe and winding 
finews, and extends in a ſtreight line to the anus. The innet 
coat of this canal ſeemed rough and ſtrew'd with duſt, as'it 
were. The liquor contain'd'therein was perfectly fluid, and 
of a faint, footy colour. | | 1 
Near the anus was fix'd to the ſkin the end of a whitiſh 
tender veſſel, which from thence proceeded ſtraight to the be 
ginning of the alimentary canal, where reflecting towards in 
origin, and again reſuming its firſt way, after being contorte( 
and implicated in many and various windings and curves 
widens and ſtreightens here and there, till at length becoming 
more and more capacious, it forms a little bag, for which 4 
whitiſh, fine, ſmooth, canal, about an inch long, covered 
with pretty thick coats, piercing thro' the ſkin, an inch and 
a half from the mouth, prepares an outlet, mark'd under thy 
belly with a caruncle, as at e Fig. 3: + Fig. 4, 5. Thi 
little canal may, not improperly, be call'd the oviduct 0 
vagina. Zo 
The colour of theſe parts is not every where the ſame; 
for, from a whitiſh colour at the beginning, in its progreſs it 
inſenfibly becomes darker : And at length, where the veſſc 
acquires a greater volume, and eſpecially where it ſtretche 
I forth into the bag, it is of a cheſnut colour: And as far as thi 
cheſnut colour continues, the veſſel is thick ſtuff d with 
miriads of ova; and therefore may becall'd the ovarium, - 
The ovs, whoſe number is incredible, ſeen with the 
naked eye, reſemble a magma of a brown colour; but view'l 
thro' thoſe microſcopes, which in the Engliſh apparatus are 
mark'd 2 and 3 they are of the figure repreſented at à and 
Fig. 6. hs 4:4 44/1 
The {ſurface of the inner ſkin, which 1nclos'd the abdominal 
contents, was all beſet with ſmall whitiſh bladders, of diffe- 
rent figures and fizes, which. upon tearing, poured out 4 
Iympha. Theſe were in the females» > ca 
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Tho? the integument of the male throughout its whole length 
e markt with annular fibres, and as many cheſnut-colour'd 
ines, as that of the female; yet his external ſhape differs from 
hat of the female. 1. Becauſe as has been already ſaid, he is 
uch leſs. 2. Becauſe the third hole, viz. that under the 
lly, is wanting in the male. 3. Becauſe the anus of the 
ale is ſurrounded with a thick cartilaginous membrane, nearly 
f an orbicular figure, about a line broad, externally convex, 
ternally concave.; on the middle of which appears a tubercle, 
ivided by a fine ſlit, which lets out the fæces, and a very ſmall 
apillary proceſs k. | „ 
The cavity of the belly (Fig. 7.) contain'd a limpid humour, 
anſverſe fibres, alimentary canals, and eng veſſels. 
The alimentary paſſages had the ſame fituation and ſtruQure, 
s in the female; the anterior canal was of a whitiſh colour; 
he poſterior or wrinkled one, of a pale brown. 2 
The ſpermatic veſſels were very white and ſlender, yielding 
hen wounded, a milky humour; they are divided into two 
mall branches, hanging out of a vermicular proceſs (ſcarce an 
nch long) which lies in the belly, in that place where the ali- 
nentary canals are joined together, and leans on the fide of the 
cinkled canal, by means of the tranſverſe fibres. Theſe 
Wranches, in their progreſs hence, creeping above and below the 
limentary canal, are very often reflected, intorted and folded: 
ne at length freed from its windings, ſtretches a way ftraight 
owards the anus, into which it is inſerted in the ſhape of a 
pretty ſtiff veſſel; but the other, at the fide of the wrinkled 
anal, being preſs d, collected, and equally inflected, almoſt 
hro' its whole extent, by the tranſverſe fibres, terminates in the 
ppoſite fide by an extremity, pendulous in the belly, not far 
rom the anus. AS; 
The inner coat of the ſkin, juſt as in the females, is all co- 
er'd with ſmall whitiſh bladders, turgid with Ilympha, but leſs 
n proportion to the leſſer ſize of the worm. 
Un er the wrinkled canal M. KXlezn found a certain whitiſh 
ut, markt with the letters C, ö, b (Fig. 8.) firmly connected 
th the aforeſaid inteſtine by its fineſt part; but whoſe outlet, 
or origin, the tenderneſs of the inteſtine, and the ſineneſs of the _ 
duct, hindered us from tracing with exactneſs, 
The following figures repreſent the worms, drawn as big as 


the life, 
Hg. 
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Fig, 3. repreſents a female worm; à the mouth of the won 
b the anus; c the vulva ; d the cheſnut-colour'd lines, runny 
along the worm's length. 5 

Fig. 4. 4 the worm's mouth; the alimentary tube, whid 
is white, carnous, Sc. c the alimentary tube, which is bro 


and flatted, and whoſe extremity is in the anus; d the ply 


where both join; e, e, e, the tranſverſe fibres; F the anus. 

Fig. 5, 6. 4 the worm's mouth; b, þ the firſt alimentary tub 
c, c the ſecond; d the place where both theſe are conneQe! 
e, e e, the tranſverſe fibres ; , f, the white veſicles turg 


with Iympha, with which all the inner ſkin is thick beſet; 


the anus; h the vagina; 5 the oviduct; i the outlet of th 
vagina, or the vulv#; k, k the ovarium filled with a vaſt mar 


ova ; , the vaſa preparaniia. 
Fig. 7. the ova, view'd thro' a microſcope ; à thro? the nj 


croſcope N“ 3.b thro' the microſcope N? 2. 


Fig. 8. repreſents a male worm z à the mouth of the worn 
5, b the whitiſh alimentary tube; c, c the wrinkled alimenta 
tube; d the vermicular proceſs of the ſpermatic veſſels ; e, e 
branch of the ſpermatic veſſels, along the fide of the inteſtin 
compreſſed. by the tranſverſe fibres, and inflected in an unifon 
manner thro' its whole extent; , f, F the windings and turning 
of the ſpermatic veſſels; g, g the tranſverſe fibres; h the ca 
tilaginous membrane ſurrounding the anus; i the ſmall liti 
its middle; & the very fine capillary proceſs ; m, m the ſmil 
bladders covering the ſkin. F 

Fig. 9. repreſents a male worm inverted and diſſected about 
the anus, in order to ſee with eaſe the duct lying under the al 
mentary tube; à the wrinkled alimentary tube; à the whitil 
duct under the wrinkled tube; c the ſpermatic veſſe ls. 

Fig. 10. 4 the vermicular proceſs of the ſpermatic veſſels; |, 
b the branches of the ſpermatic veſſels, freed from their wind 
ings ; ce the ſame branches diſſected. 


Ohſervations in Diſſecting an Oſtrich; by Mr. Ranby 


Phil. Tran. Ne 413. p. 275. 


M R. Ranby adds two or three obſervations, that eſcaped 
his notice in diſſecting the oſtrich he gave an account d 
in M. Tranſ. N“ 386. p. 223. | . 
And firſt as to the eye; its figure, when taken out of the 
orbit, he takes to be particular, being almoſt triangular, witi 
ſome little variation in the bony ſcales. The contents of - 
| | ſtomac 
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mach were of ſuch a kind, that they were hardly capable 
ithout very great alteration) of paſſing the lower exifice, 
1 ib is very ſmall. _ - 3 | 
"US The diameter of the duodenum is much ſmaller than any of 
e inteftines and free from valves, as are the jejunum and ileum; 
xcepting the latter, which has a few valves, as it approaches 
-ar the colon. The colon was uneven, with very regular cells; 
eſe cells were formed by valves, which were on the infide, and 
anſverſe ly ſituated, each making more than half a circle. 
The parts in other reſpects agree with the deſcription given 
dy the ſeveral curious Gentlemen, who have diſſected this ani- 
nal. | 1 9 1 


new Kind of Hydrometer ; by Mr. Clarke. Phil. Tranſ. 
he n = GET N 413. p. 277. | . 
8 HE hydrometer, by ſome called areometer, is an inſtru- 


ment, commonly made of glaſs, confiſting of a ſtem 
\ B (Fig. 11. Plate II.) graduated by ſmall heads of glaſs of 


eftin WP iferent colours, ftuck on the outſide ; a larger ball B, quite 
fo Empty, as well as the ſtem ; and a ſmall ball C, fill'd with 
nin uick-filver, before the end A was hermetically ſeal'd, in ſuch 


manner as to make the hydrometer fink in rain-water as dee 
ait ie n, the middle of the ſtem. Such an inſtrument does, it 18 
ſmal rue, ſnew the different ſpecific gravity of all waters, or wines, 
dy ſink ing deeper in the lighter, and emerging more out of the 
abo eavier liquors: But as it is difficult to have the ſtem exactly 
df the ſame bigneſs all the way; and tho' it could be had, the 
hitill game inſtrument could not ſerve for water and ſpirits, ſink ing 
| uite over head in ſpirits, when made for water; and emerging 
s: en water with part of the great ball out, when made for ſpirits, 
Y he hydrometer has only been ufed to find, whether any one 
liquor be ſpecifically heavier than another, but not to tell how 
uch, which cannot be done without a eat deal of trouble, 
anbj{Wcven with a nice inſtrument. The hydroſtatical balance has 
ſupplied the place of the hydrometer, and ſhews the different 
ſpecific gravity of fluids to a very great exactneſs. But as that 
balance cannot well be carried in the pocket, and much leſs ma- 
naged and underſtood by perſons not ufed to experiments, 
F cb Mr. Clarke was reſolved to perfect. the hydrometer, for the uſe 
of thoſe that deal in ſpirits ; that by the uſe of the inſtrument . 
Fi bey may, by inſpection, and without trouble, know whether a 
ſpiritaous liquor be proof, above proof, or under proof; and 
exactly how much above or under. And this muſt be of great 

g | ule 
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ule to the officers of the cuſtoms, who examine imported or e 
ported liquors. N 107 
After . made ſeveral fruitleſs trials with ivory; becauf 

it imbibes ſpirituous liquors, and thereby alters its gravity, h 
at laſt made a copper hydrometer, with a braſs-wire of about! 
of an inch thick going thro', and ſoldered into the hollow cop 
per ball, Bb. Fig. 12. The upper ball of this wire is filed fly 
on one fide for the ſtem of the hydrometer, with a mark at n 
to which it ſinks exactly in proof - ſpirits. There are two othe 
marks A and B, at top and bottom of the ſtem, to ſhew whe 
ther the liquor be 1, above proof (as when it ſinks to A) or? 
under proof (as when it emerges to B) when a braſs weight 
ſuch as C, has been ſcrew'd on to the bottom at c. There ar 
a great many ſuch weights of different ſizes, and markt to hy 
fcrew'd on, inſtead of C, for Iiquors that differ more than !, 
from proof; ſo as to ſerve for the ſpecific gravities in all fuck 
proportions, as relate to the mixture of ſpirituous liquors, inal 
the variety made uſe of in trade. There are alſo other ball 
for ſhewing the ſpecific gravities quite to common water, which 


makes the inſtrument perfect in its kind. 


An Aurora Borealis ar Geneva, Feb. 15. 1730. N. 8. by I 
Cramer. Phil. Tranſ. Ne 473. p. 29. 


HE aurora borealis itſelf had nothing extraordinary; it 
| was a quiet one, that is, without any F-nfible motion, 
excepting, perhaps, an alternative increaſe and diminution d 
apparent altitude. Whether it was for this reaſon, or becauſ 
the light had its edge imperceptibly confounded with the colour 
of the heavens, ſeveral people judged of that altitude ſeverally 
There are ſome who pretend to have ſeen it to the very zenith; 
M. Cramer was not ſo happy, and could not ſee it higher thai 
the girdle g of Cepheus, which was about 30“ high. The 
greateſt part fixed itſelf to the pole ſtar, which is about 46 
its baſe reach'd from the head of Andromeda and further, t 
the ſhoulder (5) of Bootes and further; and fo it inſiſted on aff 
arch of 140 or 150* of the horizon. This meaſure was taken c 
Z an hour after 8. Its middle declined from north to weſt about Of 
15*. The light was ſtill, and clear enough to read a characte 6 ; 
no bigger than that of M. Cramer's letter. The baſe ſeemed i 
obſcure to ſome people. T ge OREN Ph 8 
But what was chiefly to be conſidered was a large meridional 
zone, pretty like a rainbow in its figure, but broader; it was ter 


minated by two parallel arches: The ſuperior inſiſted with 5 v 
: , 
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ade upon the true point of eaſt, and with the other upon the 
point of ſouth-weſt, or weſt-ſouth-weſt : W hence we ſee its mid- 
ale declined about 15 from ſouth to eaſt, and it was diametri- 
ally oppoſite to the middle of the aurora borealis. Its alti- 
ade varied a little, but never reach'd higher than the head of 


7 cop Orion, which was 54* high 5 and never was ſeen lower than a 
diele under Procyon, which is an altitude of 45 or 46*, The 
at Interior arch was exactly arallel to the ſuperior; and the 
ohe readth of the zone varied from 14 or 15* to 18 or 200%. 

whe The colour of this zone was red, ſcarlet, inclined to purple, 


pretty lively, and changeable by intervals. It was leſs vivid 
ear the horizon, and alſo near the meridian, where it ſeemed 
now and then interrupted. Some by-ſtanders imagined two 
great arches riſing; one from the caſt, the other from the 
outh-eaſt, and meeting together near the meridian, but imme- 
liately afterwards parting from each other, and drawing back; 
hich they repeated very often. | 1 OE, 

Under this zone then was to be ſeen, but not conſtantly, one 
Ir two arches, lucid and interrupted ; which comprehended - 
ith the horizon a dark ſegment very like a miſt, 

The phenomenon laſted till 4 o'clock in the morning. The 
veather was calm, ſerene and cold; the barometer very high; 
o cloud in the heavens. 

It was remarkable, and M. Cramer thinks extraordinary, 
at this aurora confiderably darkened the light of thoſe ſtars, 
hich were ſeen thro' it; and that was much truer of the red 


my neridional zone, which 2 with its reddiſh colour the ſtars 
1 hat apprared behind. When that zone was the higheſt, it co- 
*. rd Jupiter: and ſome Gentlemen, who at that time had not 
nich, et remark'd the aurora, looking at Jupiter thro a teleſcope, 
0 1 Iffirm _ could hardly ſee it, but that it ſeemed as intercepted 

My ſome dark cloud; and indeed, it looked at that time, as if 


t had been ſeen thro? a red glaſs. 


25 This obſervation confirms what is beſides very probable, 
on at this zone was produced by the light of the oppoſite aurora, 
ale ber by reflex ion or refraction. But the manner of its pro- 


uction ſeems difficult to be accounted for. There may be ſup- 
oſed icy particles floating in the air, and of ſuch a figure, as 
exhibit a large zone, by the reflexion and refraction of the 
ght of the aurora; almoſt in the ſame manner as the drops of 
ain produce the appearance of the rainbow: But this being 
ere conjecture, M. Cramer paſſes it over. oO : 


Vor. IX. 2 G The 


, 
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The aurora and zone ſeem'd a great deal nearer each oths 
in the horizon than in the top. If we could ſuppoſe this diff 
rence to be entirely optical, and theſe two circles really pan 
i lels, that would be {ſufficient to compute the diſtance of th 
l pheromenon from the earth. But the ſuppoſition, tho“ 
; ſeemed at firſt pretty allowable, is by no means to be admitted 
For, it would follow, that the phenomenon was at leaſt diſtay 
from us 2. part of the diameter of the earth, which js ty 
great an altitude. COPING. 


Dung Aſh: trees l from rotten Wood; by the Sam 
„ PL e, 5 
| Friend of M. Cramer's having caus'd. ſome aſhen pip 
'A. (that convey'd water to his fountain, for at leaſt 12 year 
to be taken out of the earth; they were left in an unpard 
yard, where they almoſt entirely rotted; but in their root 
there ſhooted forth from the earth a little foreſt of aſh-tree 
They are now in a flouriſhing way, and about three or four fo 
high. It is remarkable, that more than 50 young trees at 
ſprung up exactly where the pipes had been laid, and no when 
elſe in the yard. There is no aſh-tree thereabouts, nor pe 
haps at a very great diſtance. n 


An Account of a Spiritus vini æthereus; together with ſeven 
Experiments tried therewith ; by Dr. Frobenius. Phi 
Tranſ. N* 413. p. 283. . 


Exper. 1. HE zther of plants appears to be almoſt deft 
T tute of all groſs air, from placing it under th 
receiver of the air-pump : For, exhauſt the air ever ſo acct 
rate]y, this ztherial P or remains unmored ; nor does it em 
any air-bubbles, which immediately ariſe in other liquon 
and according as their quantity of intrinfic air 1s greater, 
much the ſooner are ſuch liquors put into agitation, emit mor 
froth, and excite more vehement ebullitions, in proportion 
their viſcidity, Hence it follows, that this zther may be pr 
ferved beſt (becauſe without any diminution) under the receii 
in vacuo ; whereas on the contrary, expoſed to the open air, 
parts ſoon evaporate ; and its whole bulk, but not compreſſo 
by the air, raniſhes. (This experiment fail'd remarkably.) 
Exp. 2. A little of it, pour'd on the ſurface of the halt 
affects it with a ſenſe of cold, equal to that from the contai 
of ſnow ; and blow upon it but once or twice with your mout 
your hand immediately becomes dry. However, beware 
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pptoaching a, lighted candle with your hand thus wetted, leſt 
take fire and burn you, (Succeeded.) _ 805 
Exp. 3. Being poured upon hot water, it cauſes ſuch a ſtridor 
nd hiſſing, as is frequently occaſioned by à piece of hot iron 
hrown therein, Take a lump of ſugar, let it imbibe ſome of 
his æthereal liquor, and put it into a veſſel full of hot water, 
e ſugar will, it is true, ſink to the bottom, but the æthereal 
iquor ruſhing violently forth, excites a great ebullit ion in the 
ater. If a ſpoonful of this æther be pour'd into a copper- 
ot full of boiling water, without any ſugar in it, and approach 
nmediately with a candle or a lighted paper, there inſtantly 
ues forth from the water very great lightning. The handle 
f the ſpoon, as well as the tongs for holding and applying the 
ighted paper, muſt be of a proper length, that the, ponring of 
he æthereal liquor upon the hot or boiling water, and the ap- 
plication of the lighted candle or paper may be performed at 


he ſame time; otherwiſe the æther is immediately diſfipated,. 


vithout any ſuch effect. There is, therefore, need of an aſ- 
ſiſtant, or of both hands; and likewiſe of a room where freſh 
air may be readily admitted, proportionable to the magnitude 
of the flaſh of lightning, which rarifies the air in ſuch a 
—_— as to endanger the ſtoppage of reſpiration.“ (Suc- 
ceaed.) PO EO | M e ar 
Exp. 4. Hence it appears, that this æther is both fire and a 
ery fluid water; but ſo volatile that it ſoon evaporates, and 
hat it is the pureſt fire: Inſomuch that if kindled in a thou- 
and times the quantity of cold water, it burns inextinguiſhably : 
herefore, if you take an earthen veſſel of any magnitude, 


hoſe mouth or orifice may be one or two yards wide, but the 


inferior part of the veſſel contain 600 or 6600 gallons of water, 
the experiment will be the ſame) pour on the top but one 
wnce, or a ſmall phial full of this zther, and apply it to a 
lighted wax candle, it takes fire immediately, burns placidly, 
and 1s fo far from being extinguiſhed by the moſt profuſe ſuper- 


effuſion of common water, that it much increaſes the vehemence 


f the flame, and, laſts till the ſubtile parts of the æther are 


onfumed and ventilated by the flame. This experiment 


ey 


ſhould be made in a large and high room, not in danger of 


taking fire. (Not ſbew'd.). T 

Exp. 5. The ſenſe of touch does not diſcover the leaſt oilineſs 
or fattinets in this ethereal liquor; tho! it be the true, natural, 
and only diſſolvent, or menſtruum of all fat, oil, roſin and 
gum u hatſoever: By means whereof all torts of fat, and every 
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\ 
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kind of fire or flame, is extricated by a ſpeedy, ſafe, and pk: 
{ant operation. On theſe accounts it is that this zthereal liquo 
will _ _ with any kinds of ſalts — but all fort 
of oils, pitch, turpentine, opobalſams, camphire, wax, ani 
bergris, /perma ”y maſtick, muſk, copal 2 the like, it dil 
ſolves moſt readily, and with the greateſt eaſe extracts thei 
beſt eſſences. e | C 
Exp. 6. And, indeed, a wonderful harmony is obſervable 
between gold and this æther, even greater than between gol 
and aqua regia : Inſomuch that from hence gold appears to aj 
proach nearer to the nature of oils than of earths, as ſhall be 
proved, when we treat in their proper place of the three hat 
monious menſtrua, which we have diſcovered, vis. the cor 
five mnenſtruum for the devoration or folution of earths, mineral: 
and metals; the aqueous menſtruum for the ſolution of al 
kinds of ſalt; and laſtly the zthereal liquor, or oleous men 
ſtruum. If a piece of gold be diffolved in the beſt aqua regia 
and an ounce and a half (or what quantity you pleaſe of th 
ethereal liquor) be pour'd upon the ſolution, cold; ſhake the 
glaſs carefully, and all the gold will paſs into the æthereal li 
. and the aqua regia, diveſted of all its gold, will preſently 

epoſite the copper at the bottom of the veſſel, like a white 
powder, which, turning of @ green colour, contains the portion 
of copper, with which the gold was adulterated. The ztherW! 
will ſwim like oil on the ſurface of the corroſive waters. The 
experiment deſerves the utmoſt attention: For, here the hea! 
vieſt of all bodies, namely gold, is attracted by this very light 
#ther, or (whereas the air, which, with a common force, pre: 
fes alike all bodies, is here excluded, and the zther itſelf em 
compaſſes and touches the ſurface of the water) the gold by thei: 
force of its gravity, as by an impulſe, would deſcend from! 
thence ; or laſtly, this phenomenon. is owing to a certain har: 
mony and fimilitude of both of them. (Succeeded.) 

Exp. 7. Ether then is. certainly the moſt noble, efficacious 
and uteful inſtrument in all chemiſtry and pharmacy; «bs eninl 
ignis potentialis, ibi actuali non opus eſt ; inaſmuch as eſſence 
and eflential oils are immediately extracted by it, without foi 
much as the mediation of fire, from woods, barks, roots, herbs 
flowers, berries, ſeeds, Sc. as alſo from animals and their 
parts: Thus, from caſtor, by a certain manufaction, may be 
prepared an oil ſweeter than that of cinnamon, and alſo the 
true oil of ſaffron, of wonderful efficacy; and all by this par: 
ticular encheirefts, without the help of fire or diſtillation: For 

| e _ 
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example, take mint, ſage, or orange - pee ls, cinnamon, Sc. 
r all theſe together; cut and bottle them up; pour on them a 
zoonful or two of the æthereal liquor; and after it has ſtood 
n hour in a cold place, fill up the bottle with cold water, and 
du ſhall fee the eſſential oil, ſwimming on the water, poured 
pon them, eafily ſeparable by the funnel, or 3 
ritorium: Of this eſſential oil one drop only upon a 
mp of ſugar, manifeſts to the taſte, c. the medical virtues 

No plant, exquiſitely drawn out, comprehended in this eſ- 
nce, and deſervedly named Cos; as containing the colour, 
dour, and ſapor or taſte of the plant of plants: In like man- 
er, the eſſential oils of exotics are eaſily prepared. (Succeed- 
J) But it is not a true eſſential oil, but an exceſſive ſtrong 
ncture, which you may call the eſſence). 

Exp. 8. Of the like uſe it alſo is in the animal kingdom, 
here it produces an eſſent ial oil of phoſphorus ; as likewiſe in 
e mineral kingdom; tho' not ſo immediately, becaule the re- 


d ple: 


Ii U 


„ 
0 dlution of earths mult preceed : It is, moreover, eaſily proved, 
ke the hat the ſame liquor extracts the pureſt gold, or every part of 
eal He golden ſyſtem from any, or all the baſer minerals: And that 


his gold, thus extricated, is by this one operation better and 
oner purified than by fuſion of minerals with antimony. 

Exp. 9. This our water is neither corrofive, nor joined with 
pparent corroſives: Wherefore, fill as many bottles with zthe- 
al water, as there are ſorts of ſalts ; and into the firſt drop oil 
{ vitriol, put into the ſecond, ſpirit of ſea- ſalt; into the third, 
pirit of nitre, or of alum, or of fal- armoniac, prepared with 

ref-Water, or the lixivium of tartar, or rectiſied wine - vinegar, all 
If eme ſalts immediately fink to the bottom: Beſides, it is the 
yy theſÞ2htcſt of all liquors; for, fill any veſſel with 20 ounces of 
from of vitriol, the ſame emptied, will contain but 7 of #ther : 
a hat- It is the very ens, or being, moſt pure of flame; wherefore, 
ither foot nor aſhes are ever found upon its deflagrat ion 
aciou S eceeded.) 255 | 
ein Thus far Dr. Frobentus: But to make this account more than 
ſence mere harangue, it is abſolutely neceſſary ro ſubjoin two para- 
out ſoraphs out of a paper of that excellent chemiſt Mr. Godfrey 
herbs, Dr. Frobenius's fellow- labourer in theſe experiments) which he 
their elivered in to the Royal Society, when this æther was made 
ay be public before tbem. . . 
ſo the Feb. 19, 1729-30. That this æthereal liquor was for- 
par · ¶ merly very much eſteemed and enquired into, doth clearly 
: For appear by an experiment I made formerly for Mr. Boyle, 


an by 
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* by means of a metallic ſolution, namely, by the ſoluting 
of crude mercury. united with the phlogiſton vini, or other 
vegetables, and this æther ſwam on top of the ſolution; 
which I ſeparated per tritorium. Note, this is what I have 
formerly done in Mr. Soyle's laboratory, and Sir aut 
Newton was very well acquainted with it; which by reaſon 
of ſhortneſs of life was not brought to a full end, to dò it 
ſo readily in quantity. But when Dr. Frobenius by experi- 
ments made on this in my laboratory, produced it in greater 
quantity; he wanted to ſee how far Sir [/aac Newron had 
gone on with it in his book. There we ſaw that great man's 
application in fol. 3 30, that he had done it cum ol. vitridl. 
& ſp. vine. 8 e LOS 

This of Sir 7/aac Newton is the ſp. vini &thereus; only 

there is a difference in the proceſs: The liquor etherens is 

made with equal parts in meaſure, not weight : The upper 
yellow liquor is ſeparated from the inardent ſulphureous 
liquor per tritorium: The inferior liquor is thrown away, 
and the upper yellow liquor is put into a retort, to be diſtilld 
with the moſt gentle heat; and the extraQing of the #thereal 
liquor is continued fo far till the ſuperior hemiſphere feel 
cold, and the retort being clapp'd in the hand, there be 
found in the receiver a vino-ſulphureous gas, very æthereal. 

Let the ſulphur be precipitated by adding an a/kal:, and 

gently throwing it in till all ebullition ceaſe, and the liquor 

will not farther ſtrike itſelf againſt the hand, but ſtrangely 
attract it; then the alkali will of itſelf go to the bottom, of 
precipitate itſelf in the common water. 


An Hermophradite Lobſter diſſected; by Dr. Nicholls. 
Phil. Tranſ. No 413. p. 290. 1 

T is not eaſy to conceive, how an hermophradite can be 
formed in a ſpecies, of which each ſex has the parts, ſub- 
ſervient to generation, ſingle, and neceflarily ſituated in the 
ſame parts of the body; at leaſt without either a very remark- 
able mal-formation of the body in general, or ſo perverted a 
ſituation of thoſe parts, as muſt very much impair their uſes, 
But in thoſe animals, whoſe parts of generation are double 
and independent on each other, as the lobſter, crab, and 
ſeveral birds, the parts proper to both ſexes may poſſibly be 
formed in the ſame ſubject, without prejudice to their uſes: 
But in that caſe the ſeveral parts can be but ſingle; and con- 


ſequently, the ſubject fo formed cannot be call'd perfect as 
1 to 
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its ſpecies, in regard to either ſex; tho it may be per- 
ly of both ſexes, ſo far as regards generation. 5 
Under this idea of an hermophradite, Dr. Nicholls ventures 
» affirm, that the lobſter, referr'd to his examination, is 
ruly one; and if ſplit from head to tail, is female on the 
ight ſide, and male on the leſt. bs | 1 
To illuſtrate this, he gives a ſhort account of the ſtructure 
the male and female lobſter; ſo far as relates to the diffe, 
ence between the two ſexes; and then he proceeds to ſhe 
n what manner they were combined in this fabjed. „ 
It has been already obſerv'd that the lobſter, both male 
and female, has all the parts of generation double, only that 
he female has but one paſſage, thro* which it is prabable the 
* are emitted out of the trunk, in order to be affixt to the 


— 


wall appendages under the tail. 5 6655 15 
The penis of the male lobſter riſes from the teſtis, and is 
o more than a continuation of the vas deferens; it is reflected 
Jad retorted once, after which it grows thicker, as to its ſub- 
Wiance (probably forming a corpus CO and terminates, 
ot in the laſt leg but one, as Villis in his Treatiſe de anime 
hrutorum, has obſerv'd, but at a ſmall perforated tubercle in 
he firſt bone of the laſt leg. A A (Fig. 1. Plate III.) repreſents 
the two Penes. | „„ 

Between the two laſt legs and the two legs above them are 

two proceſſes; which, from their reſembling the nymphæ of 
omen, the Dr. calls aymphæform proceſſes: Theſe proceſſes 

are cover d with hair, and unite at their - baſes, without 
leaving any paſſage BB. | 
Below the two laſt legs, towards the tail, are two appenda- 
ges, which, from theit likeneſs, he calls the ſyliform appen- 
dages: Theſe in the male, as CC are thick, hard, and 
without hair. 15 | e el 
The tail is continued from the trunk in a gradual decreaſe 
of its dimenſion, and is covered by plates, which extend 
themſelves but little below the ſubſtance of the tail, and ter- 
minate in acute angles, as repreſented at DD. | 

It is to be obſery'd, that fometimes theſe plates are edged 
with ſhort and thin hair, and ſometimes they have none. 

The female, on the other hand, in the place of the teſtis 
has an 0varium, which, like the ze/7zs, extends itſelf from 
the ſtomach to near one halfof the tail. From the middle of 
the ovartum, a duct deſcends to the legs, that opens at a 
round hole, edged with hair in the firſt bone of the laſt — 
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but two: This is the aterus. A A (Fig, 2.) repreſents 11 
entrance into the two vagine. | ne rnd 
The two proceſſes BB, which in the female, be cil 
nymphæ form, form a more obtuſe angle at the union of the 
baſes; are leſs hairy, and leave à paſſage D, thro' which] 
is probable the ov4 are emitted, in order to be affixed to thy 
appendages under the tail. | wit | 
The two ſtyliform appendages in the female are ſoft, thi 
and edged with long hair, as repreſented at C C(Fig. 2.) 
| The plates covering the tail in the females are extends 
much farther under the tail than in the males ; beſides, the 
diverge, in order to leave a larger ſpace for containing th, 
ova ; for the better defence of which they terminate bro, 
and are edged with thick and long hair, as F F (Fig. 2.) 

In the hermophradue lobſter the Dr. found all theſe party 
proper to both ſexes, regularly diſpos d; but in ſuch a mi- 
ner that the parts proper to the female were to be found only 
on the right fide ; the parts, proper to the male, only 
the left fide. | "SHY 

In the laſt leg but two the os uteri A (Fig. 3.) was ven 
obvious on the right fide, as in the females; but had 10 
wp leaſt mark of any ſuch paſſage in the ſame leg on the lek 

el - | 
The 1ymphejorm proceſs B (Fig. 3.) on the right ſide 
Form'd an obtuſe angle at its inſertion into the body, and wa 
ſoft and perforated as in the females; while the correſpunding 
proceſs form'd a leſs angle, and was more hairy and rigid at 
its bafis, as in the male B. 5 5 

The ſty liform proceſs on the right fide D was ſoft, flat, and 
edged with hair, as in the female; but on the left fide E it 
was ſtiff, hard, and without any hair. 3 

In the laſt leg on the left ſide the perforated tubercle ſu 
the paſſage of the penis H (Fig. 3.) was (as in the male) ver) 
diſcernable; but without the leaſt appearance of ſuch tuber· 
cle in the correſponding leg on the right ſide: ER. 
The plates covering the tail F (Fig. 3.) were extended on 
the right fide conſiderably below its ſubſtance, and were 
edged with thick and long hair, and terminated broad, as in 
the female. 7 81 

On rhe left fide theſe plates were much leſs extended 
below the tail; were almoſt entirely without hair, and ter- 
minated in acute angles (G). 


Theſe 
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| Theſe plates likewiſe diverged on the right : fide, as in the 
males; but not on the left fide, as in the males. A (Fig. 4,) 
preſents the diverging of the plates on the right fide; B the 
[ates noways diverging, 8 

Upon removing part of the great ſhell, the Dr. found the 
ternal parts of generation in both ſexes exactly correſpond- 
to the external parts deſcrib'd. | 

In the right fide adjoining to the heart; the ovarium F was 
egularly n it was full of ova, and ſent off its oviduct 
r uterus G to the laſt leg but two. | | 


bſtance and ſituation; part o which he was obliged to 


all males, at the tubercle in the firſt joint of the laſt leg I, 
art of the feſtis unremov'd. wats 

He had ſome thoughts of removing ſo much of the great 
hell, as was neceſſary to ſhew the courſe and terminations 
the uterus and penis at their proper orifices:. But conſider- 
g that by that means the tail would too eaſily ſeparate from 
e trunk, and the appearance of the other marks be render'd. 
es obvious, he choſe only to lay them open at the back, 
inking that to be ſufficiently ſatisfactory to thoſe who urder- 
and the ſtructure of that animal. He cop it in three 


ſidehigerent ſorts of ſpirits, and carefully diſpos'd it in a glaſs, 

wa hich he ftopp'd in the beſt manner he could, that it mighr 

10 main in the repoſitory of the Royal Society, as an undeni- 
4 


ble proof of fo remarkable a fact. 


Magnetical Obſervations and Experiments; by Mr. Savery. 
, nil Tranſ. N 414 p. 5 | 8 
"M | HA T he calls the magnetical line is the poſition of 
in a dipping -ncedle, when it ceaſeth from oſcillating, 
©) nd is at reſt in the magnetical meridian of the place. 
er. 2. By the word magnet (unleſs diſtinguiſh'd) he would be 
nderſtood to mean not a loadſtone only, but either that, 
Ir iron or ſteel, when they have permanent polarity, or any 
bing elle (if to be found) which has a ſenſible magnetical or 
wolar attr action 5 ag 
3. He always calls that the north end of the magnetical 
eedle, which (if hung horizontally) naturally turns to the 


1 


er. Worth; and that the ſouth end which turns to the ſouth: But 


phen he uſes the words pole of a needle, he calls that the 
. north 


8 Vor. IX. 2 


an 


In the left ſide the teſtis was rightly diſpos'd as to its form, 


-move, in order to ſhew the penis E, which terminated as 


r — 
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north pole thereof which turbs to the ſouth, and that thy 
Touth pole of it which turns to the north. e 
4. He calls that the north pole of touch'd iron or ſteel (i 
of untouch'd, ſo long as it remains in a poſition which giv 
it polarity) as well as of the loadſtone itſelf, which 'attra 
the north end, s. e. the ſouth pole of the needle; and that 
ſouth pole which attracts the ſouth end, or north pole of 
needle : Or in other words, he calls that the north pole in a 
{ſorts of magnets, which is endu'd with the ſame kind 
virtue, which the north pole of the earth hath, and conſt 
quently is repell'd thereby: E contra &. 
J. He prepared nails of feveral forts, from the ſmalleſt fo 
of bellows-nails to the largeſt fort of rafter-nails, one or ty 
of each ſort, or more of the ſmaller : He held cach of ther 
perpendicularly with its point upwards; and placing heriza 
tally thereon the right fide of a file, he filed off a little fromt 
point thereof (more or leſs according to the ſize of the nii 
perhaps about the thickneſs of a ſixpence from a fixpeni 
one) then on a plane bone, held horizontally, he placed th 
nail upright, with its point downwards; and fo rubbed 
the ſtrokes of the file: Then he rubbed it a little on a piec 
of leather. N. Z. The truer this little narrow plane þ 
and the more exactly perpendicular to the axis of the nal 
ee te. | e 2215 
6. He prepar'd iron bars of different lengths after t 
following manner: He made each end in the ſhape oft 
lower fruſtum of a pyramid, cut tranſverſe to its axis abe 
the middle, or a little higher up: Then he filed the ends 
the bar, as plain and perpendicular to its axis as poflabl 
and poliſh'd them with a hone, c. as he did the nails. 
. One of the needles (Fig. 1. Plate IV.) he us'd untouch! 
for trying experiments, was made thus: He took ſome in 
wire, about the ſize of a ſmall knitting needle, and in lenp 
about two inches and a half; with a hammer he made it ju 
flat enough in the middle, to be able to fix the point of 
punch, pointed to as true a cone as poſſible; its ſides (as 
conjectures) formed an angle with each other at the verte 
about 45 degrees or more; in the middle of the w1 
he punch'd a hole, at leaſt half way thro' the thickne 
thereof, and wroughtthe hole with a drill (pointed like d 
punch) that it might be exactly round, and cleans'd off t 
roughneſs, which the punch and drill had rais'd _— 
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ROYAL SOOIET T. 89 
hole, leſt it ſhould injure the top of the pin, when it was 
placing thereon; then he bended it, as repreſented in Fig. 2. 


alittle with a bammer, that it might be known from the 
other: Then placing it on a ſharp pin, to find which end was 
Iheavieſt, he made both alike in weight, and diveſted it of 
all fixt magnetiſm, Then he brought it again to as true a 
poile as poſſible, by rubbing the heavieſt end on a whetſtone, 
ad not a file, which might give it magnetiſm again: He 
fitted for it a pin of braſs wire, full as ſmall as the middle 
ſtrings of a ſpinnet, making the point very meagre and round, 
as well as ſharp, and he frequently obſerv'd it with a lens of 
two inches focus; and if it appear d flat, he mended it on a 


hone, and took great care in e. on the needle, ſo as not 
t 


to injure the tender point of the pin: He put a glaſs over it, to 
keep off all manner of fanning by the air, the leaſt degree 
whereof ſpoil'd the experiments. e | | 

8. He made a ſecond needle, which he thought better 


than the former, in the following manner: In the middle of 


ſuch a piece of wire, as the former was made of, he wrought 
a hole thro' it as perpendicular to its axis, or length, as poili- 
ble, and as ſmall as any of thoſe, drilFd thro' the pillars of 


a watch, if not ſmaller; and having bent the wire as in Fig, 3. 


He mark'd one end thereof, and drove into the hole a ſmall 


braſs pin, fitted to it, very round and ſharp at the point, 
which reſted on a deep plano-cancave lens of glaſs, well 
poliſhed, as in the figure. He fitted a box for it with a glaſs 
over it ; which glaſs was faſtened with a rivg of braſs wire, 
as the glaſſes of teleſcopes are; which ring kept out air, 
otherwiſe it had been needleſs: The glaſs concave was fix'd 


in the large end of a thin braſs ferule (like that of a ſtaff) juſt 


fit for it; and the ſmall end of the ferule was fixt in a hole 
made for it in the middle of the bottom of the box: He alſo 
put a ring of thin braſs on the top of the lens, not only. to keep 
it in ſteady, but to prevent the pin from going in between 
the lens and the ferule, which ſpoils its point : But doubtleſs 
2 concave of diamond is better. 
Whenever Mr. Savery uſed one of either fort of theſe nee- 
dles (eſpecialiy, for ſuch experiments as requir'd it to be 


perfectly void of fixt polarity) he was obliged to keep it na 


motion, either librating up and down like the beam of a 
pair of ſcales, or trembling, (which is a ſhort pendulous 
= H 2 — = oſcillation 


- 


taking care to bend it the right way, that the hole might be 
on the under fide. Then he mark'd one end, by flatting it 


| *** = — mm _- 
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ofcillation from fide to fide) or elſe both librating and tremb. 


ling at the ſame time; which ſaid two motions being a 
right angles with each other, are not inconfiſtent : And if th, 
Needle * truly pois' d, the horizontal verticity is neither 
obſtructed, nor accelerated by the librations; becauſe they 
are at right angles there with; nor by the tremblings, becauſt 


the two ends perfectly balance each other in cont rary motion 


The ſervice they do is to abate that friction on the pin's point 


which retards the horizontal verticity: For, when the fie. 


tion is divided between the horizontal verticity, and thy 


librations or tremblings (either of the two latter rolling on thi 
pin more ſpeedily) the far greater part of the friction is ſpen 


on the librations or tremblings; and conſequently, there i 
but little left to retard the horizontal verticity. He takes 


Juch a needle to be far better for his purpoſe than the comma 


ones, which have a heavy ſocket of braſs, or ſteel, in the 
middle; only uſeful to render them portable, but very detii 
mental in nice experiments ; becauſe the weight of the ſocket 
not only blunts the pin ſooner, but likewiſe increaſes the 


friction, tho the ſame acuteneſs of the pin ſhould be ſup 
pos d to continue. To renew the ttemblings when they begin 


to abate, be ſeldom jogged the box on the table, for fear of 
giving it (and the needle within it) a circular motion, which 
obſtructs the deſign: But he found it beſt to do it by jog. 
ging the table gently. When he had occaſion to turn th; 
needle to any other point of the compaſs, he elevated that 
part of the box which was under one end, till it reſted a 
the bottom; and in that poſition he could turn it as he would; 
but before he could let down the box again to an horizontal 


poſition, he was obliged to wait till the needle was very ſtil, 


and to let down the elevated ſide eatily, and with a dire 

motion: Otherwiſe the needle, as ſoon as both its ends were 

free, would have more or leſs of a horizontal motion. | 
The obſervations Mr. Savery made are as follows. 


He was convinced by ſeveral properties of the load-ſtone, 
that there is no ſuch thing in nature as magnetical attradtion 


without polarity, which. is conſtituted of attraction and te. 
pulſion; and theſe two powers being always equally ſtrong in 


the ſame pole of every magnet, he takes it to be a plain con- 


tradition to ſay, that this or that loadſtone has a ſtrong attrac- 

tion, but a weak polarity of direction. | 
Every fruſtum of a load-ttone is an entire or perfect load. 
ſtone, having in itſelf both poles as the whole ſtone had; 5 
. the 
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the poles in each fruſtum have their direction (as near as the 
figure of it will admit) in the ſame parallel line in which they 

ere directed both in it and the whole ſtone, before it was ſepa- 
rated therefrom : For, the polarity of every fragment is uſually, 


if not always (before they are ſeparated) parallel to that of the” 
whole ſtone ; and conſequently, to that of each other: And if 


ver it be found otherwiſe, Mr. Savery cannot but think that 
hat loadſtone wants of perfection, +: 1h 
Let NV (Fig: 4.) repreſent a loadſtone in the form of an 
oblong right angled parallelopipedon, whole polarity is length- 
wiſe ; N being its north pole; e the pricked line, its equinge- 
tial (or middle between its poles) where it has no attraction, 
and e its ſouth pole: Let it be biſſected at e, tranſverſe to its 
polarity, or length: Each of its fruſta (when placed too re- 


i mote to act on each other) will infall ibly be poſſeſſed of both 
poles (with its equinoctial in its middle) as the whole ſtone was- 


before its biſſection: And tho? ori mo the one fruſtum N S 
was all over a north pole; and the ot 

pole, as while they adher'd to each other; yet now they are di- 
vided, and placed beyond the reach of each other's virtue, one 
half of the fruſtum N from the place of its quondam contact 
E, to its middle e, does inſtantly become a ſouth pole, and 


attract ſtrongly at the place of contact aforeſaid ; which at- 


traction is gradually leſs and leſs, till it be abated to nothing at 
e. In like manner one half of the fruſtum e, from the place 
of its former contact y to its middle or equinoctial e, inſtantly 
becomes a north pole (gradually abating in ſtrength from » to 8) 
tho' the whole "8 om before its ſeparation from the other, 
was a ſouth pole: The polarity being likewiſe directed the 


lame way in each fruſtum, that it was in it (and the whole 


ſtone) before the biſſection. The caſe alſo would have been 


the ſame, if the ſtone had been divided unequally at x or elſe- 
where tranſverſe to its polarity ; and one halt of each fruſtum 
would have been a north pole, and the other half a ſouth one, 
with its equinoctial in the middle as before. The whole ſtone 
will lift a larger iron than either fruſtum; but both fruſta, 
while out of the reach of each other's virtue, will each of them 
lift his iron; both which irons will be heavier than what the 
whole ſtone could lift before it was divided. If the ſaid- fruſta 
are again joined cloſe together at the ſame ends, which origi- 
nally adher'd (Fig. 4.) being as they ſtand directed towards 
each other (Fig. 5.) or if the oppoſite ends of both are Joined 


together, as they itand directed towards each other (Fig. 6.) 


F. 


er v all over a ſouth - 
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Mr. Szvery does not fee (provided the joint be very good, th 
there may be a contact all over it, as good as a workmen 


make) why they ſhould not again compoſe one entire loadſtoꝶ 


In all reſpects as good as it was before it was divided (allowag 
being firſt made for the waſte in ſawing it aſunder, and mendi 
the joint) and their joined poles mutually attracting each oth 


attract nothing elſe at the Joint (which being in the midabl 


would become its equinoctial) but tranſmitting their vinu 


thro each other, the pole Z of the one fruſtum (Fig. 53.) e. 


tirely ſpends itſelf in ſtrengthening the fimilar pole ꝙ of the 
. other fruſtum, by weakening the pole thereof u, and vicę verſl 

And if their lengths ſhould be unequal, like the fruſta d 
Eig. 4. divided at x; the equinoctial would not be at x, uber 
they were ye together again, but always at e, the middle d 
their whole 


hends, if any loadſtone ſhould be wrought very tapering fron 
one pole to the other, that the equinoctial could not be pn 
ciſely in the middle thereof ; but according to what degree d 
tapering it is wrought to, be removed nearer to the great end: 
But for want of proper loadſtones, be could not try theſe thing, 
nor yet the following on Fig, 5. which repreſents a loadſtone i 
the form of a right-angled parallelopipedon ; its thickneſs one 
inch, its breadth af fix inches, its length ac ſeven inches a 
more; having its polarity not perfectly lengthwiſe in it, bu 


ſomewhat oblique, as the ſhade-lines repreſent it. If from ode 


of its ends c 4 be cut off the paralle lopipedon be de an inc 
from the {aid end, it will be an inch ſquare, and fix inche 


Jong : He ſuppoſes this lefler fruſtum would have its polarity 


changed, and its direction, inſtead of running from e ſomewhat 
towards d, would run from ge towards c in the diagonal line et, 
or in ſome line or other between the lines eh and ec. He ali 
imagines, that if a cube were cut off, within a little time after 


from one end, the polarity therein would be directed, as it wa 


therein, while all the ſaid fruſta adhered together; but if the 
leſſer fruſtum ede ſhould long remain ſeparated from the 
whole ſtone, before the ſaid cube was cut off, that the polartt 
of the cube would be more or leſs fixt, and conform itſelf more 
or leſs to the direction of the line ec, However, this is certain, 
that if the two fruſta are er together, as they ſtand directed 
Fig. 5, 6. with the nort 

other, they aſſiſt each other in lifting iron: If joined (Fig. 8.) 
with the ſouth pole of one againſt the ſouch pole of the other, b 


conjunct length, as it uſes to be in one entire lad 
ſtone of the ſame bigneis from pole to pole: For, he app 


1 pole of one to the ſouth pole of the 


. 
: 
: 
; 
1 
; 
; 
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pelling they reciprocally deſtroy each other's virtue, and like- 
iſe hinder each other's attraction at the north poles, which are 
x joined. If they be placed together, as in Fig. 9. tho they | 
deavour to avoid each other; yet they do not deſtroy eacl 
ther's virtue ſo much as in the preceeding caſe, nor yet at all, 
there be a perfect contact: For, if this poſition of two mag- 
ts actually adhering would diminiſh their virtue, one part of 
he ſame loadſtone would deſtroy another part of itſelf; and in 
very ſhort time there would be no ſuch thing as magnetiſm. 
n this poſition they mutually hyp each other's attraction; be- 
zuſe their polarities are directed the ſame way, If they be 
pplied as in Fig 10. with their ſides together, and their pola- 
ities contrarily directed; the north pole of the one (at either 
nd) attracting the ſouth pole of the other; and the ſouth pole 


ee north, they ſcarcely injure each other's virtue by lying tage- 


her in that manner; but hinder each other from attracting 
ther things by ſpending their virtue on themſelves. | 

He apprehends, that tho' a great magnet (he means of ſuch 
s are ſimilar in figure and ſpecific virtue) will lift conſiderably 
arger irons than a {mall one; yet the ſmall one ſhall give to 
be fame piece of ſteel (provided it be not too large for it to 
onquer) well nigh (if not altogether, as to ſenſe) as ſtrong a 
ouch as the great one. And he has experienced, that if the 


wall one be ſpecifically much better, it will give the ſame 


mall piece of ſteel a confiderably ſtronger touch than the great 
ne can; tho' this Jaſt be capable of lifting, perhaps, three or 


four times as much as the ſmall one. 


N. B. That if the great one be ſo ſtrong as to give the ſmall 


piece of ſteel ſo much virtue as it is capable of receiving (for, 
there is, he imagines, a ne plus ultra) that then ſhould the 
ſmall ſtone be ever ſo much better, it cannot mend the touch 


piven by the great one. BR 
Some write, that the load ſtone loſes none of its virtue by 


communicating it to ſteel or iron, of which Mr. Savery fome- 


what doubts the truth ;_ eſpecially, if the ſtone be ſmall in pro- 
portion to the ſteel ; in which cate he has known touch'd fleel 

loſe conſiderable virtue. „ 4 1 
Stee] is not only more receptive, but more retentive of mag- 
netilm than common iron; iron or ſteel hammer'd hard, more 
than the ſame while ſoſt; but ſteel harden'd by quenching, 
more than either of them. Mr. Savery has obſerved, that 
ſteel cannot be ſeaſoned too hard for retention (nor, as he 
thiaks, for reception) of magnetiſm ; but may ſometimes warp 
1 | too 


64. MEMOIRS ff ze 
too crooked for its intended uſe ; and muſt .be made right agi 
ſome way or other, either with a grinding ſtone, or (if that vil 
not do) by heating it to a blue colour, and gently hammer 
it while hot; but if it can be helped, the temper for the blu 
colour 1s too ſoft. | = 
Not only ſteel, or iron regularly touch'd, biit likewiſe ch 
long iron, void of permanent virtue (fo long as it has a tranfiey 
virtue by poſition of either of its ends towards the pole of 
Toadſtone, large enough to affect it at a conſiderable diſtancy 
will perform all that any loadſtone can, tho? not with the ſam 
degree of power: For, either of them will attract, keep on 
piece of iron ſuſpended to another, and communicate ſome de 
gree of permanent polarity to ſteel well hardened, as he has ex 
perienced, and likewiſe to an iron- wire. = l 
The earth's central Ioadſtone has all the ſame virtues which 
others have, and no diſcovered ones beſides; and tho' we eanndt 
approach it, yet it acts as others do at a proportionable diſtance: 
He has experienced, that it will keep a prepared fixpenny (or wit 
more difficulty a ten- penny) nail, ſuſpended to a prepared ira 
bar about I of an inch ſquare, and 5 or 6 foot long, in an ere 
ſition with either of its ends downwards, He hung up the 
fled in a room by a loop of ſmall cord, faſtened at the uppe 
end; he then carefully wiped the lower end of the bar, andthe 
point of the nail, that there might be no duſt nor moiſture i 
prevent a good contact, taking care not to touch either of then 
with his finger, left perſpiration ſhould ſully them. The 
holding the nail very erect under the bar, with its point up 
wards, he kept it cloſe to the bar, by holding only one finger 
under its head, for the ſpace of 30 or 40 ſeconds or more: 
Then he withdrew his finger very gently, and directly down: 
wards, that the nail might not oſcillate ; and if it fell off, kt 
wiped its point as before, and tried it again at ſame other pat 
of the plane at the bottom of the bar : For, he always found 
that it would more readily hang at one place than another ; and 
uſually the middle was not ſo well as towards one of the edge 
or corners; and the ſucceſs better nigh one edge or corner than 
another. If both ends of the bar be equal in bigneſs, and the 
Preparation of their ends ſimilar; it is indifferent which end i 
downward, if it have no permanent virtue: But if it haven 
more than an inchoate or imperfect degree of fixt polarity, on 
end will anſwer better, and the other worſe, in proportion i 
the degree of imperfect polarity it has. 7 


the bar, the time it has remained in that poſition, the angle jy 


uſually receiving moſt virtue: And ſometimes when all thel 


tiſm, and at length have its polarity changed, 


carth. In like manner by applying one pole of a very ſmul 


poles nigh the ſame pole of a piece of touch'd ſteel, much leh 
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ſouth pole of the one againſt the ſouth pole of the other; and 
the direction of their polarities magnetically eaſt and welt 
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with the magnetical line) it will not only for the preſent receiy 
a tranſient polarity thereby; but if it remain in that mangg 
long enough, the ſaid polarity will e become fixt a 
permanent, more or leſs according to the hardneſs or ſoftnek d 


length forms with the magnetical line, and the. proportion 
the length thereof to its bigneſs ; the longeſt (cæreris parity] 


advantages concur, the polarity will be ſenſibly permanent in: 
little time, and not require a very long time to be render 
pretty ſtrong. - SHO e ed VEN 
By placing the ſaid bar afterwards in the ſame poſition, only 
with its ends ſhifted, it will gradually loſe its acquir'd mag 


Mr. Boyle found one of his loadſtones much impaired by Iying 
long in a wrong poſition; Mr. Savery ſuppoſes. he meant a ri 
pelling one, with its north pole towards the north pole of the 


piece of loadſtone to the ſame pole of a large one, he fon 
changed the polarity of the former; but could not effect it a 
a piece of any confiderable bigneſs, tho' he tried ſome houn, 
Mr. Savery changed the polarity of a ſmall fruſtum of load. 
ſtone ſuddenly, and without a contact; by holding one of in 


than a common caſe-knife, at about S of an inch diſtant, which 
would make the fruſtum leap to it. He frequently repeatedpo 
theſe changes with the ſame — | | | 

From this, and ſome of the preceeding experiments, Mr. 
very concludes, that if two parallelopiped loadſtones, equal i 
magnitude, and fimilar in ſubſtance, figure and virtue, ar 
placed cloſe together, as in Fig. 8. with the north pole of tie 
one directed againſt the ſame pole of the other; or with tht 


they will, by repulſion reciprocally deſtroy each other ina 
equal, tho' long time : But if they are placed (in the fame 
fituation with reſpe& to each other, viz. north pole againſ 
north pole, or ſouth pole againſt ſouth pole) with £ direCQtiot 
of their polarities in or near the magnetical line, that ftone (u 
north latitude) whoſe ſouth pole ſtands directed to, or prett 
much towards the attractive point of the earth's central magnet 
receiving aſſiſtance therefrom, will not loſe virtue ſo faſt as tht 
ether; and conſequently, never loſe all its virtue, till it 5 

8 entire 


8 ws, 


the ſouth pole of a loadſtone, or lower end (which is the ſout 
| me? of an erect bar (both of them anſwered alike) and pr 


ing an horizontal needle, and a dial box for it, one of hi 
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unleſs he placed it very true in the meridian: So that he wy 
obliged to free it again from magnetiſm, before he could ufc i 
to repeat the ſame, or try the following experiment: For, th 
leaſt fixedneſs of polarity in the needle would more or leſs 0. 
ſtruct both. h | | eee BK 

At the magnetical eaſt or welt of the needle's pin, as exact 
as he could gueſs it, he held at a confiderable diſtance, eithy 


dually approached it nearer in a direct line towards the pin, til 

it began to attract the needle, which he obſerved was as he ex 

pected at the ſouth end: He then changed the ends of the nee 

dle, and gradually approached the ſouth pole of a magnet y 

before, and conſtantly found it to attract that end, which wa 

towards the ſouth ; and the north pole of the magnet, would 
after the ſame manner, attract the north end of the needlefi 
when it had only tranfient virtue. | - "0 

In his younger days Mr. Savery diverted himſelf with mak 
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ſchool-fellows having a loadſtone. Before he could have thy 
uſe of the ſtone, he often held the needle within its box, fome- 
times with its intended ſouth end towards the bottom of a wins 
dow bar (having obſerved one of his companions try it with hw 

ocket needle, which was touched) and at other times he would 
Fold the needle's north end at the top of the bar. He obſerved 
the needle which was hung very tender, to make vibrations ai 
either end of the bar. He happened to ſet it down in the win 
dow at a good diftance therefrom ; and found the ſouth eng 
more inclined to vibrate to the bottom of the bar than the 
north end; and obſerving it to have ſome virtue, he thought 
of increaſing it by taking the needle out of the box, and ap"? 
plying it to touch the bar with its proper ende. By this meer 
thod alone it acquired ſuch a degree of polarity, as would cor 
ſtantly turn its proper end to the north, if it were kept trem: 
bling; but if he placed its contrary end to the bar, the polarity 
would be en changed. By this way of management 
he could give it but a faint verticity, which ſoon became mor 
vigorous, when he got the uſe of the loadſtone, tho' ſmall and HD 
none of the beſt, and the needle ſoft iron. This was all It 
knew at that time of magnetiſm. 

Having ſome few years before had a freſh inclination to make 
ſome magnetical experiments, amongſt other thoughts, the 
above mentioned occurred to him ; namely, that iron, wirhont 
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y fixt polarity at all, might (if it moved tenderly enough) 
"orm its ends to the magnetical meridian; which at length 
it him upon making ſach needles, as are deſcribed above, 
mer ſort of which anſwered his expectations as above · men- 
ned, Aſterwards he touched one of the firſt fort of needles 
eſcribed præcogn. 7. whoſe length was 2 F inches, and weight. 
ſcruple and 2 grains) on a piece of tranſient iron (made for 
mour to a magnet) which meaſured in inches as follows, vis; 
ich fide of the broad plated part about 1 4; the parallelopiped 
Ir in length 2; and in breadth (equal to its thickneſs) : So 
et its whole length was full 3 inches $: Its weight was z 
oces 2 ſcruples Yroy. This held with its length directed in 
he magnetical line, communicated to the ſaid needle virtue 
ough to vibrate about 4 times in a minute. He held the nee- 
e, while touching, in a horizontal fituation, with its north 
d directed towards the north; and placing its middle about 
de top of the iron, drew it along ſouthwards. Likewiſe plac- 
gits middle about the bottom of the ſaid iran, he drew it 
rthward, that the ſouth end might be touch'd as well as the 
orth. Afterwards he touch'd it the new way (to be mentioned 


fome-Mon) with the ſaid piece of armour, and a ſmall piece of tran» 
win, ent iron, which made it vibrate about 6 times; and he be- 
h bu eres it would have performed more vibrations, had the nce- 
voulu dle been hardened ſteel. 5 ; 


end Having no other than a ſmall loadſtone of a very irregular 
ns ape, Mr. Savery was loth to diminiſh it enough to bring it 
win. to a tolerable figure to receive armour, but did only grind a 
ente place plain at each pole, where he bound the armour on 


rich thread, Its weight when naked was but 7 drachms, 2 
ruples, 6 grains; its armed ſouth pole would only lift 57 
rachms 1 + ſcruple, 3 grains; which was a key. He conſi- 


me ered, that ſince a larger ſtone of the fame ſpecific virtue 
com ould liſt more, it might poſſibly communicate more virtue 
tren; an what his could do to the ſame piece of ſteel ; but could 
arity ot fail of doing ſo to a much larger piece; and having ob- 
ment er ved, that touch'd ſteel would communicate ſome virtue, as 
mort ell as attract, he procured ſome ftcel-wire (the largeſt he 
and {Would meet with) which having cut into equal pieces, and filed 
11 be heir ends as trantverſely as poſſible, and very plain, he made 


ſtandard with a plate of 1ron, into which he could but juſt 
brut the ſhorteſt ; and filing all the reſt till they would but 
ult enter the ſtandard, he reduced them nicely ro the lame 
engtb. Then having marked one end of each of them with 
he edge of a file, he tempered them very hard, and i 

them 


td 


them, ends and all, yery bright. Each of them 'meaſurg} 
length about 2.74 inches, and weighed 36 grains or mon 
With his loadſtone he touch'd 3) of them, one by one, mal 
ing their markt ends their ſouth poles: He laid them ſide 
fide at about + an inch diſtance from each other on a boa 
with their marked ends towards the ſame edge thereof, aj 
took care that they ſhould not touch one another, after thel 
came from the ſtone, before they were all of them touch! 
thereon. Then having thread and armour, made, as repreſents 
in Fig. 1 1. (one piece marked, which he applied to the math 
ends of the wires) in readineſs, he ſpeedily thruſt them toge 
ther into a bundle, and caſting the thread 2 or 3 times rounl 
them with his fingers he formed the bundle into a regul 
hexagon as ſoon as. poſſible; and then bound them faſt fron 
end to end, and bound faſt the armour : He took 1 
wires, becauſe that number would form a regular hexagn 
at each end; as will likewiſe 19 or 7. Finding this art 
cial magnet exceed his natural one, he held the artificial in on 
hand, and the natural in the other; the north pole of the © 
againſt the ſouth pole of the other; and placing their armor 
on the middle of one of his wires, he drew the magnets afin 
der ; and ſo touch'd both ends of the wire at the ſame inſtant 
In that manner he touched one by one a ſecond ſet of wits 
which he managed like the firſt, and bound on the armour df 
the firſt ſet to the ſecond. The ſouth pole lifted a key, i? 
ounces, 2 drachms, 2 ſcruples, 5 grains Troy weight. Both 
poles united would, with difficulty, lift the ſaid key with 
weights faſtened thereto, the whole, a pound Troy. He nen 
tried with 19 wires, for which he made armoux of a proper. 
tionable ſize; but that did not anſwer ſo well, he thought, a” 
37, tho he repeated rhe touch. Afterwards he took 5, which 
he thought performed according to its quantity, as well as tit 
37 : Therefore, he ever after uſed the number 3. 

In the next place he thought of mending this way of touch- 
ing, by placing all the 7, or more of them, with their markel 
ends towards the north in a long ſmall trench, whoſe depth vu 
juſt fit for one of them, to keep it from rolling away, while be l. 
was touching it and its fellows : The north end of one touching 
the ſouth end of the other, and adhering by their magnetic 
virtue, he placed the two magnets, as before, at their conyut 
middle (not letting them remain there a moment) and then 1n- 
ſtantly and ſpeedily drew one magnet to one end of the wire, 
and the other magnet to the other end of them; by which me · i * 
thod he touched them, all at once, as it were, and as if * 

- 
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4 been but one entire long wire. He found this way not only 
pre expeditious, but more advantageous, giving all ofthem 
ſtronger touch: But the wire at each end was not fo ſtrongly 
uch d as the reſt: Therefore, he placed more wires in the 
nch than he had occafion for, and laid aſide thoſe at each 
d, whoſe virtue was weaker. One of theſe wires, when 
was thus newly touch'd, would lift a prepared nail 4.7; 
hes long, weighing ſeven drachms and fix or ſeven grains, 
at is, upwards of 426 grains Troy. The weight of the 
re can be had in that of the nail 11.83 J times. He placed 
the ſeven ſeparately in the magnetical line for about two 
ys; in which time all of them had loſt ſome virtue; yet 
e of them would with difficulty lift the aforeſaid nail, 
hich it did ſomewhat eaſier juſt after the touch; and that 
hich had loſt moſt virtue, would eaſily lift a nail of 43 
hes long, weighing 306 grains. . 1 
Having ſuch ſucceſs, he procur'd ſeven round bars of ſteel 
be made, of the ſame ſize from end to end: So that they 
duld but juſt go thro' a hole, made on purpoſe in a plate of 
on, and tried their lengths in a ſtandard as he did the 
hers; and marked one end of each of them with the corner 
2 file in this manner, that he might be able to ſee the mark, 
hen they were bound together, leſt any of them ſhould be 


aced with its end the my way. Their diameters were 
e 


out 3 of an inch, and their nge 12 F inches good mea- 
te. He harden'd and cleans'd them as he did the wires; 
t one of them happening to break by a fall in touching, he 
tit ſupplied; and for fear of ſuch another accident, he re- 
ced them almoſt to a blue colour. He laid them one after 
other in a trench, planed for them in a long piece of wood 
out the depth of half their diameter, putting their mark'd ends 
lone way : He made a hole in the trench a few inches from 
ecnd of the piece of wood; and put a pin in it to keep the 
rs from ſliding to the ground, and rais'd the other end, till 
was, as he conjectured, in the magnetical line. He then 
uch'd them with two of his magnets as before, and this he 
und the beſt way of all. When they were finiſh'd, and 
med with proper armour, above half a year after the north 
ole lifted one pound Toy, and the ſouth pole conſiderably 
ore, In making one of theſe he met with an odd accident: 
or, after he had begun to touch it, apprehending it was a 
nall matter bigger than the reſt, he attempted to mend it 
na grinding ſtone, whoſe axes were directed about 14 or 


13 
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15 degrees from eaſt towards north, and from weſt towaiy 
ſouth. He was not careful to keep its poles the proper wy 
in grinding, but held the bar ſometimes a-croſs to the ſtom 
which would make it jar; at other times with the morth pa 
towards the north: Afterwards he touch'd it again with thy 
reſt, but could not give it an attraction equal to that of the 
others. He happened to try with his dial-needle, whethy 
the change of polarity was in the very middle of the bars, 9 
nearer to one end than the other; and in this bar he, foun 
_ © ſeveral polarities contrary to expectation; but how mam h 
was not poſitive. As he held it ere, the bottom was 
ſouth pole, further up no attraction, the pole changing a litth 
higher (he thinks one third part of che bar's length) a ſtroq 
north pole, and about two third parts up à ftrong ſouth pol 
and at the top, a ſtrong north pole, the middle between ead 
pole not attracting: Whether the jarring on the grind · an 
while held in a wrong poſition, was, as he ſuppoſes, th 
cauſe of this irregular virtue, or whether he might at fir 
by miſtake, touch it the contrary way, he could not po. 
tively aſſert; but all his care and labour would not help i 
by touching: For, as the virtue became ſtronger in the end 
ſo likewiſe did the polarities in the other parts of the bat. 
He thought firſt, that he would try to cure it by putting it 
over wood-coals in a horizontal poſition, with its intended 
ſouth pole directed towards the magnetical north; which he 
did, and kept it ſo till it became blue. Then he took it ou 
of the fire, and cool d it almoſt in the ſame paſition; for, he 
thinks the north pole thereof was elevated. He tried it with. 
out retouching, and found it perfectly cured, the polarity 
regular throughout, and (which he was ſurpris'd at) attractel 

full as ſtrongly as any of the reſt. i 
He next endeavoured to procure magnetiſm in ſteel, with 
out the aſſiſtance of the magnet, only the earth's central one, 
Finding his artificial magnets, rightly us'd, would commu: 
nicate more virtue to other ſteel aw they themſelves had; 
and obſerving that erect bars had ſome virtue from the 
earth's magnet; and having allo experienced that iron, which 
had only tranſient virtue, would, when in an ere& poſition, 
or in the magnet ical line, give a ſmall degree of fix'd polarity 
he ordered nine ſteel bars to be made, 0.75 of an inch ſquare, 
and 16 inches long. Some of them happened to be a little 
leſs; the weight of the heavieſt, after it was finiſhed, wit 
three pounds Avoirdupois, He made them pretty bright b, 
grinding; 
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inding; and filed their ends as plain as he could, and tranfſ- 
erſe to their lengrhs, by means of a carpenter's ſquare; then 
:arked one end of them; and when hardened, he ſcowered 
em bright, and poliſh'd their ends very well. He fitted 
piece of armour for each end of one bar, and marked the 
tece, which was for the marked end of the bar, and bound 
oth pieces of armour faſt to the fame bar, one at each end: 
hen ſtanding: with his face towards the weſt, and holding the 
alm of his left hand upward, he placed therein one of the 
ars without armour, with its marked end northwards, and 
raſped it faſt in the middle, with his fingers on the weſt 
de, and the ball of his thumb on the eaſt fide 5 where he 
ikewiſe laid along his whole thumb to keep it ſteady: And 
> the upper part of the bar was open from end to end. Hold- 
g it thus, he rais'd the ſouth end thereof, till he gueſs'd it 
Was in the magnetical- line; and with his right hand _— 
he armed bar, with the poles of the armour downwards, and 
he marked end towards the north, deprefs'd to the magne- 
ical line, he placed the pole of the upper armour about four 
r five inches from the top of the unarm'd bar, and as foon 
s ever it touch'd the bar, he began with the greateſt ſpeed 
offible to draw it downward, till he was paſt the middle; and 
rom thence to the bottom gradually flower : When it was at 


he bottom he permitted it to reſt there about one or two 
econds. After the fame manner applying the pole of the 


wer armour to the unarmed: bar about four or five inches 
rom its bottom, he drew it upwards ſpeedily at firſt, flower 
hen above the middle, letting it reſt a little at the top. Hav- 
Ing upwards and downwards alternately repeated the touch 
n the ſame fide of the bar, he touch'd the oppoſite ſide 
hereof, which was next his hand, in the ſame manner; and 
iterwards the two other fides. Then holding the unarmed 
ar ere, he uſually obſerv'd if it had gained any fix'd pola- 
ty by holding his ſmall needle at the top and bottom of the 
dar: For, if it had acquired any virtue by the touch, it 
ould attract the needle ſtronger at the ſame diſtance, when 
tne marked end of the bar was held downwards, than when 
t was held upwards: If he found it had gained any ſenſible 
virtue, he took off the armour from the firſt bar, and bound 
Itto the ſecond: he had touch'd; and after the ſame manner 
touch'd the firſt bar with. the ſecond; as he had tòuch'd the 
tecond with the firſt. And when by trial with the compaſs- 
needle he found the armed bar had communicated more 
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virtue to the other than was in itſelf, he took off the arma .o. 
and bound it to that which was newly touched, and thereyit 
re-touched that which he had diſarmed. In a few repetition 
of changing the armour from bar to bar, and touching 
weakeſt, he procur'd in both of them (without the aſſiſtan 
of any of the other 5) a fix d polarity to ſuch a degree as thy 
the north pole, or ugmarked end of either of them, hel 
downward, would attract the north end of the needle, thi 
much fainter than if the north- pole of the bar had been upway 
and this pofition did not now change their polarities, by 
only weaken them: Therefore he now calls their virtue pet 
fealy permanent. Four or five repetitions more 1ncreai( 
their virtue to ſuch a degree, as that the ſouth pole of one 
them would lift a ten-penny nail prepar'd; and after two. 
three repetitions more a common door-key of an iron box lud 
(weighing one ounce and upwards of two ſcruples Tryj 
not by the bow, but by its lower end, which was wrouglt 
ſome what globular and poliſh'd. In the laſt place he pv 
cur'd a piece of inch deal, upwards of three inches broad, a 
ſeven or eight feet long; in the middle of which, at abo 
five or fix inches from one end, he made a hole through wit 
a large gimlet, into which he drove an iron or ſteel pin, wheh 
length (befides what went into the wood) was ſomewhat || 
than the thickneſs of one of the bars. Then he placed th 
biggeſt bar on the ſaid board with its marked end clole to ih 
pin, and its length parallel to that of the board, and with a 
awl made four ſmall holes in the board one of them on ea 
fide of the bar, about an inch from the bottom, and about ti 
thickneſs of a fix-pence from its fides; and the other tw 
after the lame manner, about an inch from the top. I 
drove into them pins of large wire half an inch dong, befida 
what was in the board. The pins were to keep the bi 
from ſliding out of their places in touching. Then removn 
that, and placing any other bar between the ſaid ping, wit 
its marked end cloſe againſt the great pin, he placed th 
marked end of the ſaid biggeſt bar cloſe againſt the unmarkt 
end of the other, and made four holes on its ſides, and droi 
pins in them as before; and continued fo to do, till the boat 

was full: It held half a dozen bars. He took care to pl 
the marked end of every bar, directed towards the great il 
pin, which was to keep them from ſliding down to the grout 
when the other end of the board was elevated to ſtand in il 
magnctical line. The board ſtanding with one end on q 
grour 
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round, and the other leaning againſt the wall, at the ſouth 
nd of the room, he took the armed bar which had virtue, 
nd placed the armour of its north pole about the middle of 
de bigheſt bar, whoſe middle he could reach to (keeping the 
mour of the ſouth pole a little upon one fide of the bars, 
ſt ſo far as he might be ſure not to touch them with that 
d) and then immediately drew it from thence downward to 
e bottom of the loweſt bar: After the ſame manner plac-, 
g the armour of the ſouth pole on the middle of the loweſt 
ar (and holding the armed north pole on one fide, that it 
night not touch) he drew it upward to the top of the higheſt 
ar, whoſe top he could reach. And if the end of any bar 
ere a little under that which it refted againſt, he uſually put 
ſizeable chip under it, that the armour might not hitch in 
rawing it over the places of their contacts. He uſually touch'd 
e bars on all their four ſides; then took out the loweſt 
and letting the reſt ſlide gently down to the iron pin) placed 
at top, that thoſe which were firſt at the top, might in their 
rns take their places in the middle, and be well touch'd. 
ecommonly reſted at the end of each bar in drawing (as in 
e ſingle bar above mentioned) when he found thoſe on the 
oard conſiderably ſtronger than his armed one, he took out 
at which he thought attracted beſt, and bound the armour 
d it, putting the other in its room. After ſeveral repeated 
duchings, the largeſt bar weighing three pound Averdupois, 
ould be ſuſpended by its north pole to the ſouth pole of one 
the beſt of the others. They did not lift one another, nor 
ttract ſo well when their ends were applied centrally, as 
hen applied-to one another (as repreſented Fig. 13.) near 
eir oppoſite corners. The line #7 in the end of each bar 


Wc preſents the manner he us'd to mark their intended ſouth 


oles. With one of theſe armed he touch'd a ſmall ſquare 
ar of ſteel (placed between two of the large ones) whole 
ngth was 2.156 inches, and the breadth of each fide 0.27 
rſmewhat more than 7 of an inch, the weight five drachms 
ur grains (4. e. 304 grains) it would afterwards lift an iron 
inches long, weighing four ounces, one drachm, one ſcru- 
le, or 2000 grains. 304 can be had 6.58 times in 2000. 
zo that it lifted above 6 + times its own weight, With this 
all bar naked, he touch'd a ſmall dial-needle made of ſteel 

the ſocket in the middle was alſo ſteel, and not braſs, as 
alval) he ſeaſoned it very hard and cleans'd it well, and very 
arzfully, left he ſhould break it, becauſe ſo hard, It weigh'd 
S 2 not 
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not quite four grains, and lifted two prepar'd ſix · penny m 
the each end, while it was held in - . Pots 
with its ſouth pole towards the north. It alſo lifted a 
by the bow, as it was held perpendicularly with its ſouth pl 
downwards, whoſe weight was one drachm, two ſerupla 
15 grains good weight (i. e. 115 grains or better)  Wheretay 
ſince the needle weigh'd leſs than four grains, which is m 
29th part of 116, we may reckon it litted full 29 times 
own weight by the force of one pole, the key having no yy 
manent virtue before. ; | . N 1 
Mr. Savery never ſaw this communication of magneiſi 
outdone, by the load-ſtone jtſelf, as it is commonly us d: 
what a good one would do, us'd as he did the ſteel, he dou 
not know; but doubrs, unleſs ſteel could be made better thy 
it uſually is, a ſtronger degree of attraction therein is ſcar 

to be hoped for from the ule of the beſt of load- ſtones. 
He uſually found the attractive power in ſquare bars, ci 
plain over, tranſverſe to their lengths, to be ſtrongeſt, u 
in the middle of their ends; but much nearer to their corn 
or ſides, and to be greater at one corner or fide than another; 
and this not only in ſuch as are of touch'd ſteel, but in in 
ones that have no polarity, but from their poſition, I 
obſery'd the ſame in round bars, if their ends be not cov 
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In ſome of his large ſteel bars (as alſo in ſame of the rounl 
bars) he found the north pole ſtrongeſt, in others, the fouth 
He does not know what may be the cauſe thereof. For, thi 
he touch'd the weaker end twice as often as the ſtronger on, 
it would ſtill continue to be ſo, when the ſtrongeſt had been 
well touch'd before. He imagines it may be owing to ſome 
inequality of the ſteel, occaſioned by the different degree df 
hear, taken at the forging ; different degree of heat whe 
the ſmith deſiſted hammering; different degrees of heat 
in making the iron into ſteel, or quantity of iran that h 
made uſe of in doing it; fineneſs of the iron which the 
ſteel was made ot; ſome ſmall difference in ſize, or diff 
rence in tempering; it being almoſt impoſſible to make both 
ends equally hard; but that both ends of his might be fo, he 
had a fire made long enough to heat their whole length al 
one and the fame time. He left ſeveral of the bars on the 
board on which they were touch'd ; and in the ſame pcfirion 
to one another, as well as to the earth, for ſome month, in 

0 | order 
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Jer to ſee whether they would loſe any of their virtue; 
tif they did, it was 10 little, that he could not be ſure 
Ho likewiſe tried, whether what he mentioned above 
ncerning load-ſtones would hold in five or fix bars, regu- 
ly couch'd and placed in the ſame manner with reſpect to 
- another; and he found that at ſome of the joinings it 
ſwer'd pretty well, but not ſo well at others; commonly 
ft at the two extreme joints, and worſe at the middle ones. 
hen he held the dial-ncedle at a good diſtance from the 
rs (perhaps fix or eight inches) the attraction was more 
oular ; and the different poles of the two bars at their con- 
dt was not ſo eaſily diſcernible ; but when he beld it with- 
two or three inches diſtance, both the poles diſcovered 
x<miclves more or leſs at every joint: The cauſe probably 
Way be the want of a better contact ; the ends of the bars not 
ing true planes; or it may be partly owing to their conjun& 
noth (tho he cannot ſee how that ſhould cauſe it) or ſome 
regularity in the virtue of each particular bar: For, it has 
en obſerved, that very oblong iron, as wire, is capable of 


2 in ving a north pole in both ends, and a ſouth one in its mid- 
. e; or as his round bar above-mentioned, ſeveral polarities 
t con 00 greater length than about one foot. His bars were 


pt made of German, but more ordinary ſteel, of about four 
ence per pound. | | 


be Uſe of the Bile in the Animal Oeconomy, founded on an 
Obſervation of a Wound in the Gall-bladder, by Dr. 
Alexander Stuart. Phil. Tranſ. N' 414. p. 341. 


NE Mr. Menzies was wounded about 3 o'clock in the 


ree of morning Oct. 30. 1728, and died Nov. 5th in the morn- 
bene (being the ſeventh day after he was wounded) in the 
— heatWrticeth year of his age. ; * 
Nat u Dr. Stuart was call'd Nov. 2. about 11 o'clock in the fore- 


00n, being the fourth day after the patient receiv'd the 
ound. The ſurgeons who attended him from the begin- 
ing, being preſent, told the Dr. that his belly was diſtended, 
$ the Dr. then ſaw it, from the beginning, giving the appear- 
nce of a tympany or aſcites; and it continued at the ſame 
Itch of diſtention, neither diminiſh'd, nor ſenſibly increas'd, 
;(icion p the time of his death. The patient had no ructus nor 
hs, M upwards or downwards, .nor borborygms, notwithſtand- 
order pg this diſtenſion of the belly. He never went once to * 

| | | atter 
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after he received the wound, tho? pretty ſtrong purgatives 
ſeveral clyſters had been given for the three days before the H. 
came; and tho no opiate (which might have been ſuppoſeq ti 
have retarded their operation) had hitherto been exhib 
Nor had thoſe purgatives or clyſters the Dr. ordered afterway 
the leaſt effect; and yet the patient took what was thoughyj 
ſufficient quantity of drink and liquid food. He never i 
or but very little by ſhort ſlumbers, of about half an hour, 
an hour at longeſt; and that very rarely, notwithſtanding pri 
large doſes of opiates were given in order to procure reſt, ay 
the Dr. came. The wound in the integuments never digeſt 
in the uſual manner; but looked flaccid and pale, almoſt wit 
out any pus. The urine in very ſmall quantity, at moſt 2 oy 
ſpoonfuls at a time, clear but yellow, as if ſlightly tinged wit 
ſaffron, and without ſediment, His pulſe was full, ſtrong aff 
even, but not quick. No feveriſh heat to be felt in the {king 
any part of the body. His tongue not hard, rough or blak 
as in a fever, but of its natural colour, with a filky drinef 


and very little faliva, He was not in the leaſt delirious, u 


the beginning to the time of his death. He had ſome ſligh 
fits of the hickup the ſecond day after the Dr. ſaw him, a 
ſome few reachings to vomit ; ſome intermiſſions in his pull; 
ſometimes 1 in 10, 15, 20, or 3c, 2 day before his death. 
Upon opening the body the abdomen appeared diſtended 
in a tympany, or aſcites, and the ſkin of the belly in feyerd 
places tinged yellow as ſaffron. A triangular wound appear 
about 2 inches on the right fide of the navel, the directu 
Nanting upwards, obliquely thro the integuments: The bel 
being opened, diſcovered the wound to have penetrated th 
the peritoncum; and the ſword had ſlanted upwards frog 
thence along the omentum, grazing ſlightly upon it, being fv 
perficially ruffled, but fo as hardly te be perceivable. A imil 
triangular wound appeared in the bottom of the gall-bladder 
which had penetrated thro' the membranes into its cavity, bil 
had no where wounded the liver, nor any of the ne1ghbourln 
parts. The gall-bladder was flaccid or collapſed, containi 
only a few drops of gall, which by ſlightly preſſing the «yh 
flowed out thro' the wound into the cavity of the abdomet 
The guts, throughout their whole tract, being diſtended in ſud 
a manner as to he triple the extent of their natural diameten 
ſeemed to fill the whole cavity of the abdomen ; fo as to gt 
the outward appearance of a tympany or a/7zres ; but this di 
tenſion diſappeared, and the guts collapſed, upon making {ei 
| : fi 
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| punctures with a lancet in their ſides, to give vent to the 
The reſt of the cavity of the abdomen, which was not 
fely filled up by the diſtended guts, contained a groſs mudd 
ter or ſerum, intenſely yellow, or highly tinged with — 
the quantity of three quarts, as the Dr. could conjecture 
thout meaſuring it. All the guts, and contents of the abds- 
„, were highly tinged with this yellow liquor; but no other 
rr of the body, out of the contact of this liquor, had the 
aſt appearance of it. No inflammation appeared in any part 
the guts, or in any of the viſcera, which were all ſound 
d healthy. The obliquity of the wound thro' the integu- 
-nts, muſcles and peritoneum, made it impoſſible for the ex- 
nal air to enter into the cavity of the abdomen that way. 
In order to make ſome uſe of this caſe, it muſt be obſerved, 
t the great apparatus in the liver and ſpleen, two of the 
in oct vs ſcera in the body, confeſſedly deſigned for the prepa- 
jon and ſecretion of the bile, and the place of the inteſtines, 
o which it is immediately depoſited, afford, indeed, a ſtrong 
gument for the univerſal uſe of it in the animal ceconomy z 
Wt do not directly point out what, or how many theſe uſes are, 
out which there has been a great variety of opinions. 
But this ſingular caſe, which muſt have happened very 
rely, if ever . (in which none of the viſcera, but the 
ll bladder was wounded, and thereby nothing but the gall 
ſt or miſplaced) by ſhewing how many functions in the ani- 
l xconomy were ire or deſtroyed by the ſole want of 
does at the ſame time point out its uſe and neceſſity towards 
Falch, or the perfection of theſe functions; and may probably 
yd to ſome indications of cure, in caſes wherein it is known to 
deficient, faulty or redundant. 
There was no other apparent or aſſignable cauſe of theſe va- 
pus ſymptoms during the patient's life, nor of his death, nor 
thoſe ſeveral appearances in the body upon diſſection, but 
13 wound in the gall-bladder: And as this wound could not 
ct any of the parts, nor produce theſe ſymptoms in any 
ber ſenſe than as it gave vent to the gall into the cavity of the 
domen, and deprived the cavity of the inteſtines and the 
ood thereof; therefore, from this loſs and miſplacing of the 
ll, all theſe ſymptoms and appearances may juſtly be con- 


meienſvded to ariſe, and the Dr. thinks may be accounted for from 
0 g0 at cauſe in the following manner. 
his dil. Hf 
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1. The abdomen was from the beginning diſtended, a 
tympany or aſcites, and the guts appeared inflated to thy 
utmoſt diameters. 8 | Suh e + Hof 

Ir is true, that this inflation and diſtenſion happens to nul 
people a few hours before death, and to all ſoon after, and ail 
from the ſpring, or elaſticity of the included air, getting i 

better of its antagoniſt ſpring, the elaſticity of the much 
fibres of the ſtomach and guts, which have no longer rhe a 
tance of the blood and ſpirits to contract them, and keep y 
their periſtaltic motion. But the inflation and diſtenſion, hey 
ſpoken of, happened ſeveral days before death, and as the I 
was told, the very next day after he received: the wound, th 
the pulſe was apparently ſtrong and equal; and conſequenty 

a defect of blood and ſpirits was not to be ſuſpectod; and ther 
fore, it may be juſtly concluded, that the influx of the galling 
the cavity of the guts is as neceſſary to the ſtrength of ti 
contraction, and perſectien of their periſfaltic motion, asth 
of the blood and ſpirits into their ſides; and that theſe threa 
the conjunct cauſes of this motion in health, which would 
defective by the tota] want of any of them, Hence it is, thi 
in ſchirroſities of the liver, where the fecretion, and! con 
quently the excretion of the bile is more or leſs defective; al 
in the jaundice, where by ſome obſtruction in the bil iary duf 
afier ſecretion, a part of it is forced Back, and regurgitates in 
the blood, and very little of it is thrown into the guts; wed 
ſerve an urcommon diſtenfion in the guts and coftivenely 
which, if the caſe prove incurable, terminates in an aſcites 
dropſy in the cavity of the abdomen. Sd 

It may alſo be worth while ro enquire, whether what is con 
monly called an hyſteric, or nervous colic, generally: attend 
with a leſſer degree of ſuch like diſtenſions, with fatus al 
borborygms ; wherein the animal fpirits are ſo much and a 
blamed does not partly ariſe from a fluggiſh ſecretion al 
excretion of the bile, oecaſioning a defect in its quantity ; 
from its acrimony and great viſcoſity, occaſioned by its ſtagu 
tion in the gall bladder; or from both theſe together, as wel. 
from a defect ive or unequal diſtribution of the blood and ſpl 
in the parts affected. In confirmation of this, the Dr. has gel 
rally obſerved, that at ſome time or other in the cure, a col 
derable evacuation of porraceous viſcid bile, brought a 
either by art or nature, as well as a great profuſion of p 
urine, compleated the cure for that time. The vomiting! 
porractous bile, very common in ſuch cafes, proves the ſam 
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Wa the Dr. believes, it is generally allow'd, that the ferrugi- 
"Ws, porraceous, and black colour of the bile is owing to 

arter or longer ſtagnations of it, chiefly in the gall-· bladder; : 
hich the ſedentary life of ſuch as are ſubject to theſe colics, 

ill ſufficiently account for, even if there was no other error in 

ir way of living; and whoever has obſerved the high yellow 

our and contents of the urine in a jaundice, ariſing from a 
dundancy of bile in the blood, will readily acknowledge, that 

\ uncommon watery paleneſs in the urine, where no more than 

e uſual quantity of fluids has been taken down to dilute it, 

lews a defect of bile in the blood; and the Dr. believes it 

ſy to account for the flarus's, borborygmi, inverſions of the 
riſtaltic motion, the pila biſterica, op pity ſcotomia, 

-rtizo, and other ſymptoms of theſe diſtempers, which are 
cd nervous and hyſteric from the ſame cauſe : And hence it 
chat bitters and ſteel, known deobſtruents of the liver, and 
rrefors of the bile, with gentle chologogues in very ſmall 
ſes, are of ſo much uſe in ſuch caſes ; tho' it be certainly 
ue, that all ſtrong ſtimulating purgatives are very hurtful and 


pproper, 

4 There were no ructus's, or flatus's upwards or downwards, 
or borborygmi, notwithſtanding this diſtenſion of the belly and 
lation of the guts. | 
This, the Dr. thinks, ſhews very plainly, that the guts had 
ft all motion, and were become paralytic by the total want of 
e bile only, as much as if their nerves had been entirely ob- 
ructed: For, had any motion remained in them, whether the 
atural and regular periſtaltic motion, or a preternatural con- 
ulfive one, their contraction either way, would have propelled 
e included air from one place to another, and occafioned bor- 
7rygm4; or expelled a part of it upwards or downwards, when 
ture had ſo much need of it to relieve the diſtended guts, and 
t had contributed to that intention by clyſters and purgatives : 
hich ſerves to illuſtrate what has been ſaid above, concerning 
e defective and convulſive motion of the guts in hyſteric 
ſes; where, thro' a defect in the quantity or quality of the 
ile; or from both theſe, the motion of the guts becomes de- 
ive, irregular or convulfive ; but is not entirely loſt thro' a 
tal want of it, as in this cafe. | 
z. The patient never went. to ſtool after he received the 
ound; and the ſtrongeſt purgatives and clyſters had no effect. 


: This likewiſe ſeems to be owing to the want, or total Joſs of 
175 e periſtaltic motion; and plainly fhews, that the ſtrongeſt 
ie Vo L. IX. No 3 ä purging 
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purging ſtimulus has not the power to reſtore it, without if 
aſſiſtance of the gall : For, had it been in any degree reſtoii 
the belly would have fallen proportionably, and ſome diſ ch 
of what was lodged in the firſt paſſages would have folloxe 
If then the power of purgatives depends upon the co-operatul 
of the bile, it will follow, that where it is moſt active org 
dundant, their operation will be, cteris paribus, greatel i 
and where it is unactive or deficient in quantity, they will h 
proportionably a leſs effect. Tho! it be true, that a quay 'y 
or morbid acrimony of the hile, by a too ſtrong and yiol 
irritation, will bring the inteſtines into ſuch ſpaſms, as to fy 
all evacuation by ſteol; and the ſtrongeſt purging ſt imulus af 
ded thereto, does only increaſe the ſpaſms and coſtivenels; 
in bilious colics, which are always attended with exceediy 
coſtiveneſs, unconquerable by the ſtrongeſt purgatives, if thy 
be not joined with opiats, to allay the ſpaſms, and blunt i 
acrimony of the bile. The patient took what was thought 
ſufficient quantity of liquid food and drink; but if the elal 
city of the guts and their periſtaltic motion were loſt, it is ei 
to prove that none of his food or drink could enter the lack 
for want of the periſtaltic motion; and therefore that he did 
ſtarved. All that have ſeen live diſſections, which are intende 
to ſhew the nature of the periſtaltic motion, and the courſed 
the lacteals, muſt have obſerved, that the guts have an alterna 
ſyſtole and diaftole, or contraction and dilatation, called the 
riſtaltic mot ion, the ſuperior ſection contracting itſe lf, while th 
immediately inferior ſection is dilated ; and this motion is cat 
ried on in ſeveral parts of the guts at the ſame time; and tif 
contracting part, by expelling the blood and chyle out of i 
fides, in its contract ion, Cn pale, while the parts dilated lod 
florid, and the veſſels full of blood and chyle. 
Now the part contracting muſt neceſſarily force the chy 
from the groſſer parts of the aliments towards the inner fſurfad 
of the guts; where the perforated capillary extremities of ti 
lacteals in the villous coat are ready to admit, or rather to ab 
ſorb it by attraction, as far as the larger and vifible branche 
of the lacteals on the coats of the guts, into which it ealil 
flows in the time of dilatation or diaſtole, which at that tint 
expands or unfolds theſe veſſels for its eaſy reception; fro 
which it is farther propell'd by the next ſyſtole, or contractio 
into the primary or firſt order of the lacteals in the meſenten 
and by the ſame repeated impulſes of the contracting ſein 
of the guts, is forced farther thro' the ſecond order of lat 
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the meſentery, into the receptaculum commune, and thoracic 
& ; aſſiſted by valves, and promoted by the inceſſant motion 
the muſcles, and of all the contents of the abdomen and tho- 
ix in reſpiration, it is at length thrown into the ſubclavian 
in for a perpetual recruit of the blood in a healthy ſtate: But 
the muſcular fibres of the guts have loſt their periſtaltic mo- 
on, as in this caſe, then the expreſſion, abſorption and pro- 
refs of the chyle deſcribed cannot ſucceed, the blood muſt be 
eprived of its recruit, and the perſon die ſtarved ; which 
ems to have been this patient's caſe, and will ſufficiently ac- 
unt for the reſt of the ſymptoms above recited, 1. His want 
ſleep, and the inefficacy of opium to procure it, might be 
wing to a want of recruit of chyle in the blood: As we ſee 
dat ſuch as live ſparingly ſleep very little; and ſuch as feed 
entifully, require by ſo much a greater number of hours to 
eep; and in all chronica! caſes, where the body ceaſes to be 
duriſhed, the ſleep alſo fails, and opiats have but little effi- 
xcy : Whereas in children, where a great part of their ſood 
des towards both nouriſhment and growth, the greater part of 
eir time is ſpent in ſleep. It may, indeed, ſeem difficult to 
nceive how a want of reſt ſhould enſue ſo ſoon after the acci- 
ent, But conſidering that the loſs of one meal in a day, eſpe- 
ally of ſupper, to ſuch as have been accuſtomed to ſup, has 
caſioned fewer hours reſt in the following night, it will follow, 
at ſuch perſons require at leaſt ſome ſmall recruit once in 6 or 
hours, in order to reft their uſual number of hours; and 
erefore in this patient's caſe, where all recruit muſt have 
aſed ſoon after the accident, he might be ſenſible of the im- 
airing of his reſt in 6 or ) hours after it; and thoſe about him 
ight well obſerve the increaſe of that ſymptom, at leaſt 1a the 

lowing night. l 
Another difficulty ariſes from the obſervation of ſwallows, 
rtotſes, Oc. who ſleep moſt in winter, when they eat and 
rink nothing. In anſwer to which, there ſeems to be no pa- 
ty between the natural conſtitution of their blood and hu- 
ours, and that of men: To theſe and ſuch like animals, 
th regard to recruit and nouriſhment, action and reſt, the 
ring and ſummer are as one day, and the winter as one night; 
nd their blood and humours ſeem to be adapted, not only to 
ear, but even to require ſuch long periods of reſt and action. 
ind probably there is as little parity between the craſis and 
onſtitution of the blood and humours of a healthy perſon, 
nd of thoſe in ſoporous and cataleptic diſeaſes, who are re- 
L 4 ported 
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ported to have ſlept for weeks or months without any kind a 
fond : And therefore, where the craſis and conſiſtence of ti 
blood and ſpirits are nearly the ſame, that is, cæteris paribu 
he, who feeds and is nouriſhed moſt, will ſleep longeſt, a 
e contra. The pofition here advanced is farther confirmed 
the inefficacy of the opiates given, *they being capable of ent 
ing into the blood thro' the pores of the ftomach in cont 
with them; by which quick paſſage they have been obſer 
to procure reſt ſoon after they have been applied outwardly, q 
taken down into the ſtomach, as in this caſe they may juſtly h 
ſuppoſed to have done; tho' for the reaſons above-mention 
neither_they nor any thing elſe could paſs by the lacteals: By 
as the aliments could not paſs that way, viz. by the potes q 
the ſtomach, nor by the lacteals into the blood, there could 
no recruit nor nouriſhment ; and therefore, tho' the opiates a 
ter'd into the blood by the pores of the ſtomach in conta& will 
them, they could not procure reſt. Thus it would ſeem pn 
bable, that opiats produce their effect by detaining the chi 
crude longer than alta in the maſs of blood; and thereby pn 
long ſleep beyond the uſual time; and that they are ineffectu 
where there is no chyle in the blood to be detained. But thi 
power of retarding or ſuppreſſing all or moſt of the fecretia 
and excretions; their pall ing or obtunding the appetite ; the 
enabling one to faſt long, and ſupporting one in journeys a 
labour for a long time without food (effects well known to 
Turks and Afiatics in their journeys thro' deſerts, &c.) Thi 
and ſome other known effects of opium, very much favour il 
opinion. 2. The want off pus in the wound was probably ll 
ing to a want of recruit of chyle in the blood; and the fabi 
neſs and pa leneſs of its lips, to a ſhrinking of the parts i 
want of daily nouriſhment. 3. The ſmall quantity of uri 
was probably owing to a want of recruit of fluids from i 
firſt paſſages : For, theſe in a healthy ſtate find their way 
the urinary paſſages very ſoon, The {light tinQure of yells 
which it had, muſt have been from the bile 1pilt in the 40 
men, and filtrated thro' the duplicature of the peritonæun, ill 
bottom of the bladder: For, it could not be ſuppoſed rod 
rive its colour from the blood, into which no bile could nd 
enter by the common way. 4. The want of ſaliva and i 
filky drineſs of the tongue, ſeem to have been owing to 
ſame cauſe, namely, a want of recruit of fluids in the bloi 
and a loſs of fo much of them as fell into the abdomen. 5: 


it be ſuppoſed that ſuch a fmall wound thro' the 1ntegumi 
| an 
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ind n muſcles of the abdomen and peritoneum, was capable of 
of i&oducing a fever; then the patient's not having any ſymptoms 
ina fever, muſt be owing to a total defect of bile and chyle in 
t, ue blood, none of which could enter the lacteals for want of 
ned e periſtaltic motion, as has been ſaid. Laſtly, the few fits of 
en ckup, reachings to vomit, and intermiſſions in the pulſe in 
connclining and dying perſons, ſeem to ariſe not only from a de- 
dern, and therefore, an unequal diſtribution of the blood and 
lly, irits, but chiefly from the corruption and irritating acrimony 
Cily M them, as the immediate cauſe of death in this and moſt 
tion her caſes. Which ſhall be farther explained anon, | 
s: Here it may very reaſonably be objected, that the dufus 
ors Me aricus would carry a ſufficiency of bile, for the uſes of the 
r1mal œconomy, into the cavity of the inteſtines, tho? none 
ame by the ductus cyſticus, and nature ſeems to have provided 
e ductus hepaticus for this purpoſe, that if any obſtruction or 
efe& ſhould happen in any of theſe ſecretory channels, the 
cretion and excretion, might go on, for the benefit of the œco- 
omy, in the other; as nature has provided two kidneys, and 
ouble organs of ſenſe for the ſame reaſon : But the effect will 
ot be the ſame in a wound, which is the reverſe of an ob- 
ruction; becauſe by a perpetual evacuation thro* it, ſuch a 
yulfion and derivation is made, as drains and deſiccates all the 
eighbouring parts, and either leſſens or entirely fruſtrates the 
cretion and excretion by them: And this we find to be true, 
here the ſecretory organs and ducts, concerned in the diffe- 
ent ſecretions, lie at a great diſtance from one another ; as in 
he diabetes we generally obſerve a very great deſiccation of the 
lival glands, a defect of /aliva, and perpetual thirſt ; and 
weating and looſeneſs leſſen the ſecretion by urine ; an iſſue 
rains and emaciates the neighbouring parts; and it is mecha- 
ically demonſtrated by Bellini, that the flux of blood and of 
il the humours, will be moſt and ſtrongeſt towards the part 
here the reſiſtence is taken off, as in bleeding; to which this 
erpetual flux of bile thro' the wounded gall-bladder ſeems to 
ave a great affinity; and therefore would probably promote 
he afflux of blood and ſecretion of the bile ſo much and fo 
trongly towards the veſſels, glands and ſecretory ducts, leadin 
o the cyſtis, as very much to leſſen, or entirely hinder the ſe- 
[tion by the ductus hepaticus into the guts by that channel. | 
Another objection is, that as the guts and other contents, and 
ven the muſcles and integuments of the lower belly, were 
highly tinged by the bile, it is probable that tome of it had 
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and undiluted with chyle, and from thence by the laReals into 


line; that is, muſt reduce the whole to a maſs of putrefaCtion 
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got into the cavity of the guts, where it might by its finy 
keep up the periſtaltic motion, and by the lacteals pet into th 
blood, as ſome of it got into the bladder in that manner, 2 
tinged the urine. It is not unlikely that this might ha 
when the bile came to be very redundant in the cavity; but 
paſſing thro? the interſtices of the veſſels and fibres of the guy 
as thro' a filtre, the om ſaline and ſulphureous particle 
pungent and active parts, muſt have ben 
left behind; which the muddy thickneſs as well as deepneſi 
the colour, found in the cavity of the abdomen, compared vill 
the tranſparent clearneſs of the urine, of a much lighter yelloy 
colour, without ſediment, ſeems to prove: And it is not like 
4hat ſuch a ſmall quantity of filtrated bile, as may be ſuppoſe 
to have paſſed that way, deprived of all its active particle 
could either as to quantity or quality be ſufficient to aſſiſt i 
any function of the animal ceconomy : And in fact, if any puff 
ſed that way, it appeared plainly inſufficient to promote th 
contraction and periſtaltic motion of the guts, which continu 
preternaturally diſtended, from the beginning to the time of th 
patient's death, * f | 
It has alſo been objected, that an animal, that dies ſtarv'd, di 
delirious and feveriſh ; the experiment having been made a 
cats and dogs: And therefore this patient, who had no fever, nt 
delirium of any kind, cannot be ſuppoſed to have died ftaried 
In anſwer to this, the Dr. will not diſpute theſe facts, eſpecial 
the experiments upon cats and dogs, tho' he has not made a 
himſelf, nor does he remember to have had any juſt or accurat 
account of the ſymptoms of ſuch as have died of hunger and 
thirſt, in fieges, and at fea ; tho' there have been ſeveral il 
ftances ; and no notice, that the Dr. knows of, has been take 
of their having died mad, delirious or feveriſh, tho! thel 
ſymptoms are ſo remarkable and affecting. But ſuppoſing thel 
facts, theſe caſes will differ very much from this before us: Fot, 
an animal ſtarved to death purely for want of food, has the 
gall flowing continually into the cavity of the inteſtines, unmin 
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the blood: So that in a few days this acrimonious juice mul 
become more redundant there, than any other humour; which 
Joined with the conſtant attrition of the globules in circulation 
mult toon render the blood very acrimonious, rancid and aler 


capable of ſtimulating the brain and nerves ; ſo as to product 


a fever, delirium, or madneſs : But in the caſe under confideri: 
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, no gall could enter into the blood : And therefore, this 

ree of putrefaction, and its effects, could not happen; tho 
muſt be owned, that thro a want of recruit and dilution, a 

er degree of putrefaction of the blood and humours muſt 
ye followed, even in this caſe, from the continual attrition in 
<culation ; ſuch at leaſt as was ſufficient to render the whole 
als in a few days unfit for any of the uſes in the animal cco- 
my ; and therefore, may be juſtly ſuppoſed to have been the 
mediate cauſe of death: For, all the paſſive principles, or 
aterials of putrefaction, being actually in the ſubſtance of the 
ood, and all the active principles of heat and attrition being 
work upon it to produce this effect, it could not fail to be 
ought about in a few days; and the ſame would happen to all 
imals, if what is effete, corrupted or altered, ſo as to be un- 
for the uſe of the animal, were not continually carried off, 
the emunctories, and a freſh recruit daily ſupplied from the 
ing viæ; which evacuations and ſupply being kept up in 
eir due quantity and proportion, do effectually prevent all 
trefaction and acrimony, and keep the blood and humours in 
cir natural temperature, It is not then a defect in the quan- 
y of fluids that kills an animal in faſting, but a poiſonous 
timony, which the blood and humours naturally contract, 
r want of a freſh recruit and equal evacuation. 'Thus in 
conical diſtempers, where the patient appears extenuated and 
thauſted, the quantity of the fluids is certainly very ſmall, 
t ſufficient to maintain life for ſome months or years, being 
pt in ſome degree of ſweetneſs or proper temperature, by a 
ttain proportion of recruit and evacuation : But where the re- 
uit is entirely withdrawn, the evacuations will be proportion- 
ly leflened : And therefore, the quantity of fluids may re- 


ain much the ſame, but the quality will alter, and putrefac- 


on, for the reaſons above-aſſigned, mult rake place, and be 


e immediate cauſe of death, even long before the maſs of 


ids can be much diminiſhed in quantity, as in the caſe before 
; which leads to the anſwer of another difficulty, viz. 

How the pulſe ſhould continue full, ſtrong, and cqual for 
reral days, while the patient was in a ſtarving condition, and 
e blood had no recruit from the prime viæ. This, it is true, 
ould be very unaccountable, if the waſte of the blood and hu- 
ours were ſuppoſed to continue at the ſame height, as before 
e accident, and the evacuations by the emunctories were the 


me as in perfect health. In this manner the contents of the 


bod · veſſels would be ſoon waſted and exhauſted. But Sancto- 
1 | rius's 
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rius's obſervations and experiments ſhew, that the daily y 
cruits and evacuations keep pace with each other, and ꝝ 


nearly equal in 24 hours in a healthy ſtate: And therefyy 
where the recruits are plentiful, - the evacuations will h 
equally ſo; and where thoſe are ſparing, the evacuations ay 
ſmall; or where the balance is caſt too much on either je 


ſome indiſpofition or diſtemper muſt follow. There is 1 


exception from this rule, but in children, a part of whak 
nouriſhment goes to accretion; therefore in the caſe befqy 
us, the recruit being entirely withdrawn, the evacuation 
muft have been little, or next to nothing: And thereſog 
the quantity of the blood and circulating humours woul 
remain much the ſame, and keep up the fullneſs, ſtreng 


and equality of the pulſe for ſeveral days, till the eriticlf 


putrefaction and colliquation of the blood, above-mentioned, a 


the fifth or fixth day, rendered it unfit for a regular circa 


tion, and produced intermiffions in the pulſe, reachings ty 
vomit, and hickup; all of them being local convulſions, a 
the effects of corruption, acrimony, irritation, and an unequi 
diſtribution of the fluids, which terminated in death the þ 
ginning of the feventh day. „ 
The ſum of what has been ſaid is, that in this caſe, very litth, 
if any, bile enter'd into the inteſtines; and that ineffeQual; 
and none at all into the blood. And as there was no apps 
rent defect in any part of the body, nor any wound that coul 
have been either dangerous or deadly, in any other reſped 
than as it gave occaſion to the Joſs and miſplacing of the 
gall ; it is therefore evident, that all the ſymptoms, and the 
patient's death, were entirely owing to the loſs of this uſeful 
Juice; which it ſeems is ſo neceſſary to all parts of the animi 
ceconomy, that this perſon could not live fix days withoit 
Ut. | 


The practical inferences, that ſeem to flow by neceſlar 


conſequences from this obfervation, are. 1. That the perl 


taltic motion of the inteſtines 1s as much owing to the influ 
of the bile into their cavity, as to the influx of the animi 
ſpirits and blood into their fides; and therefore, that the bile 
is to be looked upon as one of the prime movers in the ail 
mal economy, by which the elaſtic ſprings of the naturl 
motions, to wit, the muſcular fibres of the guts are ſet u 
work; upon whoſe motion all the ſubſequent vital and animi 
motions do fo far depend, that none of them can be Jong! 


perfection where it is imperfect, nor ſubſiſt many days 2 
| | | | 
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is entirely wanting. 2. This prime motion is entirely loft 
a total want of bile; proves ſluggiſh by a defect in its 
antity; becomes irregular or convulfive by a great redun- 
ncy or morbid acrimony of it. From whence ſeveral diſ- 
pers, that are call'd nervous, may ariſe, and ate more 
rely to be cur'd by correcting and evacuating the redundant 
faulty bile, and removing obſtructions in the liver, than by 
oſt medicines taken from the common claſs of nervines. 
That the efficacy of purgatives depends upon the co-ope- 
tion of the bile. And therefore it is probable, that the 
erence of conſtitutions, at equal ages, with reſpe& to 
roatives, depends more upon the quantity and quality of 
ge bile, than on the bulk or weight of the body, quantity of 
e blood, or other circulating humours, 4. It alto appears, 
at the nouriſhment and accretion of the body- do in fome 
Neaſure depend upon a due quantity and proper quality of 


ned, 0 
irculz 


ng Mis juice, without which the blood and circulating humours 
vs, aud not be recruited from the prime vie: And therefore, 
meu at defects in it may frequently be the cauſe of a maraſmus, 
e | 


waſte of the body, where it is little ſufpected: Which may 
ve to point out the method of cure in ſach caſes. 5. This 


line BW -ryation ſeems to lead to the knowledge of the immediate 


cul WW of natural reſt or ſleep in a healthy ſtate; to wit, a 
N tain quantity or proportion of freſh chyle in the blood; 
cou 


want of which, from whatever cauſe, will occaſion watch- 
neſs, or ſome degree thereof, And this may ſerve to point 
t the immediate effect and conſequences of opiats; whence 


reſpet 
of the 


nd e be gathered how far, and in what caſes they may be 
uſeful ectual and uſeful; and in what circumſtances they may be 
inen cual, uſeleſs or hurtful. 6. That a due quantity of 
/ 


ments at proper intervals of time, is neceſſary to keep the 
od and fluids in their natural temperatue and ſweetneſs ; 
dto preſerve them from acrimony and putrefaction: And 
ls will be true in all diſtempers, as well as in a ſtate of 
alth; and is againſt the practice of ſuch as pretend to 


ceſſary 
| pertl 


 1nflu) 


oy te away diftempers, or to deny a due quantity of drink 
he bile dliquid food to the fick, eſpecially in fevers, where the 
ne at ant of this recruit will tend to increaſe the acrimony or pu- 
Nat 


tation, whence the malignity of moſt fevers ariſes. ). That 
sin a wound or ulcer is the product of chyle, and not of 
e blood or /erum (which has, it is true, been the receiv'd 
non, tho fupported by no other proof than the ſimilitude 
om pus to chyle) and as a great redundancy, as well as a 
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defect of pus, does ſometimes retard the cure of a wound 
ulcer, this may ſerve to ſhew by what means it may þ 
increas'd or diminiſh'd, to anſwer the intentions of the ani 
This alſo makes it appear probable, that a great redundy 
of chyle diſpoſeth the body to purulent, ſuppuratory, a 
{crophulous diſtempers ; and ſcems to indicate the forbei 
ing the uſe of ſuch ſorts of food as afford a rich, groſz, 
plentiful chyle, and the adminiſtering ſuch medicines, as ny 
ſtrengthen {anguzfication, and the other aſſimulating pom 
to aſſimulate and thereby conſume it; the ſanguification y 
aſſimulating powers being manifeſtly weak, as the chylificat 
| ſeems tobe ſtrong in all ſuch caſes. And this ſeems to be then 
ſon why in adults as the ſanguification grows ſtronger; and 
age, as the voraciouſneſs of the apetite, too common in you 
declines, theſe diſtempers do often decreaſe, and at laſt aq 
out of themſelves: Which ſhews what aſſiſtances art ou 
to contribute to bring about the ſame effect in a leſs time 

The Dr. omitted to open the ſtomach and guts, in order 
view the ſtate of their contents, where the gall was entin 
wanting; which might have given ſome light to this bl 
vation: But he is apt to think, that as moſt of the patie 


food was liquids, the alterations would not have been nt 
remarkable. 


A Lunar Eclipſe ob/erv'd at Lisbon Feb. 2. 170. N. 
by F. Carbone. Phil. Tranſ. N' 414. p. 363. Tri 
lated from the Latin, | ; 


True time Phaſes 

P. M. | ; ; 
. = | 
13 25 The ſenſible penumbrg begins. 


50 
40 © lt becomes denſer. 
© 


58 It becomes very denſe. 2 
14 3 45 The beginning of the eclipſe ; doubtful. 
4 32 Now it ſeems to begin certainly. | 

6 © Now the moon's diſk appears eclips'd. 


'9 47 The ſhadow touches the northern pitt 
Terra pruine. 
5 It comes to Harpalus. 
11 6 At the middle of Harpalus. 
16 15 It touches the north ſhore of Sinus 1ridun 
18 34 Heraclides entirely cover'd. | 
22 38 Plato begins. 
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The middle of Plato coyered. 

4 Plato entirely covered. 

The ſhadow at Siſtarchus. 
At the middle of Aiſtarchus. 
Ariſtarchus entirely hid. 

Ariſtoteles begins to be covered. 
The middle of Ariſtoteles is coyer d. 
Ariſtoteles entirely covered. 


Eudoxus. ; | 

The ſhadow touches Endymion and Ariſtyllus 
at the ſame time, 

The middle of Endymion covered and Ariſtyllus 
entirely covered. | 

Endymion entirely covered. 

Timocharis ; the ſhadow ccmes to the ſhore of 
Mare ſerenitatis. 

To Lacus ſomniorum. 

Ariſtarohus begins to emerge. 

The middle of ak op ents emerged, 

Ariſtarchus entirely emerged. 

Poſſidonius begins to be covered. | 

ge wc entirely hid, and the half of 


* 


Po ſſidonius. 5 
Timocharis begins to emerge. : 
Timocharis entirely emerged; and Poſſidontns 
entirely covered. | 
Archimedes entirely emerged, 
Poſſidonius begins to emerge. 
Heraclides entirely emerged. 
Poſſidonius. e 


Harpalus. 
The beginning of Plato emerged. 
The middle of Plato emerged, 
Plato entirely emerged. »r 
Lacus Mortis. 
Ariſtoteles begins to emerge. | 
The middle of Ariſtoteles emerged. 
Alriſtoteles entirely emerged. 
The beginning of Endymion emerged. 
Endymion entirely emerged. 

| 2 | True 


True time 
P. M. 

H. M. S. 

16 4 


185 of Jupiter's Satellites at Pekin. 1727, 1728. 
4134. p. 366. Tranſſated from the Lan 
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| 5 40 in the morning. 14 
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127 Immerſ. No. 6 4 
Dec. 1 3 40 45 inthe morning. 
| 4 .5 2 o \inthe'grening. 
:merſions, 11 7 37 42 in the evening. 
18 10 11 13 in the evemng. 
26 © 47 39 in the morning. 
| Jan. 5 4 42 o inthe evening. 
in. 12 7 16 16 in the evening. 
19 9 51 © 1n the evening. 
1 1 Feb. 13 7 3 45 in the evening. 
8. | 20 9 46 O in the evening. 
np, "OF. 30 3 34 10 -Inthe' — 
by Satellite III. 
2 3 D. H. Mgt: 
ng, 5 Nov. 21 7 57 © in the evening. 
np, : ., $8 18 353 0 me renn. 
Total immerſ. an. 3 5 43 40 in the evening. 


irſt emerſion 7 42 o in the evening. 
Total immerſ. lo 9 42 52 in the evening. 


A irſt emerfion W 1 % 20 *v 3 

422 9 % in t e evening. 
— Fotal immer $05; 9 wo 6 30 inthe: W . 
U s 
- { Lunar Eclipſe at Pekin Aguſt 19. 1728. V. 8 Phil. 


Tranf. Ne 414. p. 358. 7 ranſuted from the Latin. 


g. orrect time. | _ Phaſes 

5 „ 

g | A little after the eclipſe, the'n moon's diameter 
19, was found to be 30“ 50%. 

g. Wo 54 o Now the penumbra Augen the arts of the moon 
g. that were firſt to be eclips d. 

g. 2 o The beginning of the eclipſe a little before 
vp. Cleoſtratus. 

0g. 13 © The ſhadowtouches Ariftarchus. 

ng, 14 30 Ariſtarchus entirely covered. 

ng, 15 20 The ſhadow touches Plato. 


ng. 16 50 Plato entirely cœvered. 


22 20 The ſhadow touches Galileus and 77 ui | 
tellit Correct 
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The ſhadow touches Pro. acutum. 7 Grimalig 


Copernicus begins to emerge. 
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| Phaſes 
The ſhadow touches Pyrbegs. © ; 
Keplerus. 5 
Ariſtyllus. 


Hevelius, Copernicus, and Eudymion alma 
the ſame time. ö 

Ricciclus. 

Poſſidantus, 
Gremaldus and Mercurius. 
Manilius. 8 | 
Menelaus. | 

Plinius and Gemmus. 3 
The ſhadow at the moon's center; Grim 


being entirely covered. G 
The ſhadow touches Mare The ſouth aper 
Cri ſium. Grimaldus being 
Ariadæus (the edge of f 
Droclus Lſhadow. 


When the moon culminated, a ftreight li 
paſſing thro'. the middle of Tycho bet 
Munoſius and Prophatus, coincides. at Cor 
nicus with the plane of the meridian. _ 


Cenſorinus and Taruntius. emerging 
Mare Criſium entirely covered. Ivery ſloiſ 
The ſhadow touches 8. Theophilus. 
S. Cyriblus. | | 
Langrenus; Grimaldus having entirely emergt 
The ſhadow touches S. Catharina; Ricii 
having entirely emerged, "Rl 
About the middle of the eclipſe, its quantif 
meaſured with a micrometer, was almoſifi 
dig. and + after the Chineſe manner, or ) d 
and 3 after the European manner. 
Hevelius entirely emerged. 
The ſhadow at Fracaſtorius. 
Galilæus entirely emerged; 


. Lansbergius. 


Keplerus. 
Ariſtarchus. 


Copernicus entirely emerged, 
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© 775 edge of LN at the moon's cove: 
o DPytheas emerged. e N 
N Bratoſthenes and 8. Cyrillus. 

o Timocharts and 8. Theophilus. 

20 Ariadeus entirely emerged. 

o Manilius. 

30 
O 
0 
O 
2 
O 


Ariſtyllus. 

Plato. 

Cenſorinus. 

Promontorium acutum. a 

Plinius and Langrenus. 5 ; 

The end of the eclipſe near Beroſus. 

At the end of the eclipſe the moon's diameter 
was found 30“ 38. | 


Wh During the eclipſe thick vapours frequently coming on diſ⸗- 
t linurb<d the face of the moon: So that her maculæ and the edge 
me the ſhadow could not be diſtinctly diſcerned, This chiefly 


cu ppened before and about the end of the eclipſe. 


Vecultations of ſeveral ſiut Stars, obſerved at Pekin in 17 28. 
Phil. Tranſ. Ne 414. p. 370. Tanſlated from the Latin. 


AN. 2. 1728 Mane the moon covered the ſtar c of Leo. 
f The immerſion was at 2* 35" 20/ in a right line paſſing 
hro' Tycho and S. Theophilus. The emerſion was at 3" 20 
of in a right line paſſing thro' S. Theophilus and Era- 
ſt henes. | OE 

Jan. 22, early in the morning, the moon paſſed over the 
Deiades. N | Me 
3 IU | | | 8 
At 1 0 25 Taygete immerged behind the moon, in a 

right line with Zullialdus and Abulfeda. 
I 9 30 Celeno, a few ſeconds diſtant from the cuſp 
of the ſouthern, horn, in the right line from 
Tycho thro' Clavins, immediately diſappear'd, 
being abſorbed by the exceſſive fluctuation of 

the lucid limb of the moon. 
1 18 24 Ferope immerged, in a right line with Bul- 
lialdus and A e 

L 25 56 Maia immerged, in a right line from Ty- 
cho thro' Longomontanus. 1 
e 
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leaves obſerved ſomething analogous to t | 
animals; but without explaining in what manner theſe diffe- 


In the mean time Albers Seba having communicated to the 


The emerſion of none of them could be obſerved, by reaſon 
of the exceſſive flutuation of the moon's light amidſt the 
vapours, | e E 

Jan. 29, in the evening, the moon covered the ſtar 7 of 7g 
The immerſion was at 9 27 53/, in a right line with Galiley 
and Lansbergius; and the emerſion at 10h 24, 1) in a right 

line with Mac rabius and Soſigenes. „„ 

March 21, in the evening, the moon covered of Cancer 
The immerſion was at 8 14” in a right line thro' Copernicy 
and the northern edge of Langrenus. The emerſion was not 
obſerved. | | : 5 

May 24, early in the morning at 1 51' 30/ the moon ab. 
forbed 2 of Scorpio next to Burgins. The emerſion was not 
obſerved. FW | | 

Sept. 14, in the evening, the moon covered y of Capricory, 
The immerſion was at 8 11' 2ol! between Seleucus and Cards: 
uus. The emerſion at g® 37' 30% a little below Langrenys. 

Sept. 19. in the evening, the moon covered H Piſcium. The 
immerſion was at 8" 43 450 in a right line thro? Zycho and 
Langrenus. The emerſion at g* 5' 15” in a right line with 
Tycho and Keplerus. 3 

Oct. 28, in the morning, the moon covered Regulus or cor 
Leonts. The immerſion was at 1* 39“ 50%/ in a right line thro? 
Ariſtarchus and Caſſendus, The emerſion at 2* 11“ in a right 
hne thro' Ariſtarchus and Cardanus. | "Yes | 


Of the Veins and Arteries of Leaves; by Dr. Nicholls. 

Phil. Tranſ. N“ 414. p. 371. N 
Va letter from Dr. Fuller in Holland, the Royal Society, 
was informed, that Profeſſor N had in diſſecting 


e veins and arteries in 


rent veſſels were diſpoſed, or by what means they may be di- 
diſtinguiſhed from each other. ä 
When Dr. Nicholls examined the collections of Frederic 
Ruyſch and Albert Seba at Amſterdam (in both which was 
great variety of diſſected leaves) they made no mention of ſuck 
a diſcovery ; tho' in a leaf from the collection of Ruyſch he 
could with à glaſs obſerve the fibres to be double towards the 
edges of the leaf; which at that time he imagined to be an un- 
natural diviſion of the fibres, as in decayed ſticxs. 


Royal Society the method of diſſecting leaves, the Dr. ere 
; rated 
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ated the pulpous from the fibrous parts of ſeveral leaves after 
Hla's method; when upon examining them by glaſſes, and in 
water, he found that each fibre was naturally ſeparated into two 
liſtin& fibres by a thin ſtratum of the pulpous ſubftance ; and 
that this ſeparation was continued thro? all the fibres, and ſtem 
of the leaf, ſo as to form two diſtinct planes of fimilar net- 
work. he PILAR | $4 4167 Ti pie. io 3 
Tho! this duplication of the veſſels in leaves ſeems to point 
ut an analogy between them, and the veins and atteries of ani- 
mals; yet the Dr, ſees no probable means of gueſſing, which 
are the arterial, and which the venal fibres. dt 

[n order to illuſtrate this matter, as it appeared to him, he 
prepared two leaves ; the one of an apple-tree (as repreſented 
pig. 14. Plate IV.) the other of a cherry-tree (Fig. 15.) in which, 
as well the ſeparation of the fibres and ſtem, as the pulpous 


ty abſtance, by which they are naturally ſeparated, are very ob- 
he com non Anaſtomoſes of the 3 Veſſels in 4 Woman ; 
ind by Dr. Mortimer. Phil. Tranſ. N' 415. p. 373. 


R. Mortimer, being at Paris in 1723, light an a female 
ſubje&, where the anaſtomoſes of the ſpermatic arteries 
nd veins were as large as the ſpermatic veſſels themſelves : So 
that the arteries being injected with a groſs mixture of wax, 
allow and vermillion, and the veins with the fame, only tinged 
with ſmalt; the injection ran out of the artery into the vein, 
and on the other hand out of the vein into the artery: 80 that 
where one veſſel entered the other, the matter injected was tin- 
ged purple. It is to be noted, that the arteries were firſt inject- 
ed with the red, and the veins afterwards with the blue matter. 
What appeared moſt remarkable in this ſubject was, that on 
he right fide were two ſpermatic arteries A and B (Fig. 16. 
Pate IV.) One A, aroſe from the very angle, formed by the 
emulgent and the trunk of the deſcending aorta C, which, con- 
tary to the common courſe ran under the Cava; and ſoon after 
* was got beyond it, ſent out a lateral branch, or Anaſtomoſis, 
eeſcending obliquely E E, into the ſpermatic vein G, thro? 
which the red matter penetrated into the vein; which after- 
vards, filled with blue, became of a purple colour all abont 
tle orifice of this veſſel at FE, which ſeems to confirm Euſta- 
(0115's delineations, and ſhew that they are no fictions, This 
artery A then deſcended as uſual to the right ovarimm H. 


Vor. IX, 3 oa The 
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IT The other right ſpetmatic artery B aroſe as uſual out of 4 
trunk of the gorta; but at about half an inch from its riſe, | 
ſent out an anaſtomoſis I K, aſcending obliquely into the bog 
of the Cava D, thro' which a large quantity of the red matte 
Paſt ; ſo as to tinge purple a very broad place at K in the Cay 
About an inch below this orifice was another anaſtomoſis LM 
thro' which the blue matter penetrated out of the vein, ay 
made the contents of the artery purple at L. The right ſpe. 
matic vein had only this one anaſtomoſis MIL ; in all other u. 


ſpects as uſual. ©; X: 
On the left fide was but one ſpermatic artery N, and on 
ſpermatic vein O, which incloſed, as uſual, in a common int 
gument, made their way to the left ovarium P. Only the artn 
N took its riſe out of the body of the aorza near the angle 
formed by it and the left emulgent artery; then aſcending he 
tween the emulgent vein and artery, turned in an arch at() 
over the left emulgent vein ; and fo joined. the left ſpermati 
vein as uſual, which roſe out of the left emulgent vein, asi 
often h=ppens. | = 
On this fide there was one thing very uncommon, and nd 
taken notice of by Euſtachius himſelf; namely a ſhort a 
moſis RS (about a quarter of an inch in length) from the le 
emulgent artery 8, which forming an arch under the left emul 
gent vein, was inſerted into the anterior part thereof at R. 
A B( Fig. 16.) repreſents two ſpermatic arteries on th 
right fide; CCC, the deſcending aorta, and the two iliac ar: 
teries; DDD the aſcending Cava, and the two iliac vein 
E F, LM, anaſtomoſes of the ſpermatic veins and arteries; GG 
the right ſpermatic vein, H the right ovarium; I K an ana 
moſis of the ſpermatic artery and Cava; N Q N, the leſt ſp ar 
matic artery; O O the left ſpermatic vein; P the left ovarimMhr.; 
R S an anaſtomoſis of the emulgent vein and artery; J I, 
V, V, arteries and veins diſperſed on the fat and membrane 
inclofing the kidneys. EY | 


A new Family of Plants, called Oxyoides ; by M. Gate 1 
together æpith a Remark; by Mr. Martyn. Phil. Tra 1. 
N. 415. P. 377. 8 

T H E oxyoides is a family of plants, whoſe flower and fru 
are altogether like thote of the oxps ; that is, the flowe 

is compleat, regular, prong and hermaphrodite ; « 
raining the ovarium, which afterwards becomes, as in 0xY5, 
gave corner'd fruit, divided into five cells, filled with = 
| £24 | * N ceds 
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eds; each of which is covered by a membrane, like a hood, 
hich opens, when ripe ; and by an elaſtic motion, makes the 
ed leap out. op | 

150 Ao characters by which it is diſtinguiſhed from the oxys 
e, that the leaves are diſpoſed by pairs along a rib, without 
ing terminated by an © d one, which makes them entirely 
lemble thoſe of the 7amarind. That theſe leaves are all ga- 

ered together in an umbel, on the top of a naked ſtalk ; that 
hey are not in the leaſt degree acid ; and that they ſhew as 
reat a ſenſibility; on being touched, as the ſpecies of mimoſa. 
The ſpecies of this genus are 15 

1. Oxyoides Javanica, ſenſiriva; caule rubeſcente, birſuto 
ye lutèo, minore; repreſented Plate. IV. Fig. 17. | 

2. Oxyoides Malabarica, ſenſitiva, caule viridi, glabro al- 
ore; fore majore, r ee i 
' The firſt ſpecies uſually grows to the height of half a foot: 
tis compoſed of a naked talk, ribs of leaves, and pedicles of 
lowers; each o theſe parts is of equal length, and uſually three 
inches, when they are at their full growth; and the whole is 
liſpoſed in an umbel. „ . 

The root, which is almoſt as long as the ſtalk, runs ſtrait 
lown, and ſometimes obliquely into the ground. It grows taper- 
ng from its neck, which is of the ſame thickneſs with the ſtalk: 
1s ſet with {mall fibres, a little waved and white, and giving 
ik to other pretty ſhort filaments. The whole root is whitiſh. 

The ſtalk ariſes ſomewhat ſtrait, and ſometimes crooked ; 
ometimes wrinkled, and ſometimes plain throughout the whole 
ength, pretty downy, or rather hairy, and always reddiſh in 
ome places, It is from a line and a half to two lines thick to- 
ards the top, and uſually ſomething leſs towards the bottom, 
his ſtalk, which forms a kind of button, or little head at the 
op, gives riſe at that place to all the other parts of the plant; 
that is, to the ribs of the leaves, and the pedicles of the flowers; 
hich makes the whole tuft reſemble an umbel. 2 
The ribs of the leaves, which grow from the top of this 
talk, go on increaſing till they equal the length of the ſtalk, 
They are about the thickneſs of the treble ſtring of a violin, 
and equal throughout the whole length: They are ſome what 
downy like the ſtalk. | | 
The leaves, which grow by pairs, poſſcis two thirds of the 
nd; that part next the ſtalk being naked: The firſt pa ir of 
kares is the leaſt; and the laſt pair always the largeſt, Theſe 
ae commonly half an inch long; and the ſmalleſt are not 
N 2 alf 
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half the fize of the largeſt. Theſe leaves grow ſo near the rib, 
that they ſeem to have no tail. Their baſe is always the broadeſ 
part of the whole r1h, and always parallel to the rib: The ref 
of the leaf bends itſelf a little forwards : The middle of their 


length is commonly their narroweſt part ; and from thence they 


are gradually enlarged, and rounded at the extremities. The 


baſes of all the pairs are almoſt of the ſame bigneſs, except thei 


laſt, which has the breadth on one fide only of the little nerve; 
which traverſes the leaf, to avoid incommoding itſelf with in 
neighbour : But to make amends, the leaves of this pair ar 
broader than the others, and à little below their extremities 
eſpecially outwards, They are all traverſed lengthwile by a fine 
nerve, or thread, always bent like the leaf on the fide of the 
laſt pair. They are of a lively green on the inſide, and a line 
whitiſh on the outſide. Their plane is garniſhed with a great 
many very ſlender threads, almoſt imperceptible but parallel; 
which likewiſe grow by pairs, and are placed at acute angle 
with their little common nerve, and grow ſmaller at the edge d 
their leaf. In ſhort, their paſition and figure come pretty near 
to thoſe of the 7amarind. The number is commonly from 8 to 
Io pair; and they are as ſenſible on being touch'd, as thoſe of 
the ſpecies of mimoſa. They ſhut themſelves up at ſun-fet, as 
it were to fleep, after the fame manner as the leaves of the zany. 
rind. The ribs are in number from 2 to 3 dozen; and the pe. 
dicles of the flowers are about a fourth part fewer in number; 
they appear of different lengths, becauſe the ſhorteſt are the 
youngeſt ; but at laſt they uſually grow to almoſt the ſame 
length with the firſt, The opening of the leaves is performed 
almoſt after the fame manner with that of the top of the ſpikes 
of the ſpecies of Heliotropium, unrolling like the tail of a ſcor 
pion. The ribs and pedicles are a little hairy, as well as the 
ſtalk. The pedicles are of the ſame thicknefs with the ribs. 
The flower, tho' it ſeem to be monopetalous, is not ſo, any 
more than the ſpecies of oxys, which ſeem to be ſo too: Other- 
wiſe M. Vaillant's principles would be falſe, who has laid i 
down as a rule, that in all monopetalous flowers the chives grow 
from the ſides of the flowers; and that thoſe which grow from 
the baſe of the embryon, or rather from the ovarium, ate 
always polypetalous. In ſhort, if we examine them nicely, 
which no one has done till now; we may obſerve, that thelc 
flowers have no anus at the baſe, but that the perala which are 
always five in number, have their baſes ſeparated very diſtincth 


one from another; and tho' they are re · united about the = 
as 6 
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le, which makes them look as if they were of one piece; yet 
they may be ſeparated without tearing. 

The petala are equal, they are from 3 lines to 3 lines and 4 
Jong, and towards the extremity about a third part as broad as 
hey are long: They are ſlightly cut in like a heart at their ex- 
remities. They are of a lemon-colour, paler or deeper, ac- 


Lording to the moiſture or heat of. the ſeaſon. Each of them . 


jas a {mall ſtreak running thro their middle lengthwiſe, They 
are covered by their empalement about 3 of their height; and 
from thence they open in form of a bell. They are very tender, 
and laſt but the ſpace of one morning, 9 

The empalement is one leav'd ; it is two lines high, and the / 
half of this height is the thickneſs of its baſe. It divides a 
little below the top into 5 lobes, very ſharp at their extremities. 
It is pale-green, regular and a little hairy. 


| The chives grow from the baſe of the embryon, being PR 


the number of the petala; five of them being higher than the 
other five. The higheſt reach up to about the middle of the 
petala; their ſummits are of rhe ſame colour with the perala ; 
and the chives of the ſame colour with the empalement, or a 
little brighter. = 1 £ 
The ovarium is very ſmall and round, but a little furrowed 
imo five ribs, the diameter of which is about one third, or 
almoſt half a line. It is crowned by five teeth, which form the 
body of the ſtylus. | 1 1 
This ovarium afterwards becomes a dry fruit, of an oval 
form, ſtarred with 5 furrows, of which the leaſt diameter 1s 
about 1 and 4 oP lines. This fruit is divided into 5 cells, and 
opens at the top when ripe, and then expands itſelf by little and 
little to its very baſe; and diſcloſes fmall round ſeeds, lodged 4 


together in each cell. They are each of them covered with a 


little hood, or very fine membrane, which, upon the increaſe of 
the bulk of the ſeed, opens itſelf with violence and throws it on 
the ground. The colour of the ſeed pretty nearly reſembles 

that of p/yllium. i 
Each pedicle, during the time of its increaſe, continually 
puts forth new buds and new flowers, in the ſame mamer as 
the ſtalk continually puts forth new leaves and new pedicles at 
the top. The number of theſe buds is commonly 5 or 6 at the 
top of each pedicle, enlarged into a head. Theſe buds grow, 
nereaſe, and expand themſelves one after another; which is the 
caule that this plant, when once it begins to flower, puts forth 
. new 


— <—e_— 


l 
l 


— =_ 


Z DES 


— ——— 


— . Äʃdö * 2 


. — 


— r ¼ —— — oe 
D . 


— 2 — 


—_ - = \ = x: 
j 
— —— — — — EIT — — — — — - _ — PR — — — -- — — _ — OT” EL 
- == - ee .. —.—— = —— 2 —— 3 —— - : -— E "=>: ; 
— = — — —— — — — —— —— — — — _ — — — — 2 > . 
* - 
— 


— . — - —— 
ED —— 


5 * 


very different from thoſe which are now brought from Ane. 
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new flowers every morning, which entirely vaniſh in the af Re 
noon, The little bunches of buds, each of which adorns 1 

large pedicle, are encompaſſed with little points, which form 3 

kind of common empalement. The little pedicle, which is pro: f 


= to each flower, is ſlender, and a full line long; ſo that in rl 
ngth is equal to the diameter of the empalement. ; 8 
I be diameter of the flower, when it is moſt expanded, is Wi" 
four lines. Os 
The Perala make the empalement expand itſelf a little, by WM” 
when the flower is faded, the lobes of the empalement draw to- C 


gether, and form a pyramidal body; but when the Ovariun 


grows larger, and becomes the fruit, the lobes of the empalement 


expand again without changing their ſhape ; becauſe! the body Fe 
of this empalement increaſes its diameter by the effort which Wl. 
the fruit makes within it. 3 
This plant is very ſenſible of the leaſt cold; it loves warm 
and moiſt places: It is found in the iſland of Java, and probz- 1 
bly in other iſlands of the Sonde, and the Moluccas. When 0 
one touches its leaves they cloſe immediately, and open again h 
little and little. The more they are warmed by the ſun, whiſk 
the ſoil is moiſt, the more impetuouſly they cloſe againſt one 
another. The Portugueſe Indians call it Dormidera, becaute 
on being touch'd it ſeems to ſleep, by ſhutting up its leaves; or 
elſe becauſe ſome among them think it procures fleep by being 
put under the ear, as M. Garcin has ſeen practiſed. The leaves 
of this ſpecies have no acidity in their taſte, and commuricate 
but a faint tincture of red to the blue paper. 
Fig. 19. Pl. IV. repreſents the empalement of the Oxyoides. 
Fig. 20. the flower, the petala of which are joined together, 
Fig. 21. a Peralum apart. he 
We are obliged to M. Garcin for his curious deſcription of 
this plant; whereby its Genus is determin'd : It is however by no 
means a new ſpecies; having been deſcribed long ago by Acoſ- 
ta, and other authors, under the name of Herba viva. Mt. 
Martyn has ſeen a fair ſpecimen of it in Sir Hans Sloane's 
Hortus Siccus, with which M. Garcin's figure agrees very exact. 
ly. It was the firſt ſenſitive plant known in Europe, and 


rica, and cultivated in our gardens under that name. A 


Remarks 
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rks on the Family of Plants called Muſa ; by M. Gar- 
_ ein. 2 Tranſ. N* 415. p- 384. 0 _ 
LMOST all the writers of botany have looked on this 
X family as a tree, on account of its bigneſs ; tho” it be ten- 
der, ſpongy, membranous and ſucculent, not at all hard or 
I woody : Its ſtalk is {lender and ſupple, not able to keep itſelf 
ppright, without a great number of thick, membranous ſheaths, 
which entirely incloſe and defend it from the injuries of the 
bu Weather : Beſides, this plant being annual bears fruit but once; 
„ and then by degrees periſnes. 1 1 

* Trees, on the other hand, which are ligneous, hard, and 
gent perennial, bear fruit ſeveral times. The largeneſs, therefore, 
ay of a plant does not ſeem to be a ſufficient character to diſtin- 
ich guiſn a real tree from a plant that is not one. | 
Again, the ſame botaniſts have placed the my/2 in the pal- 
um i maceous claſs, which are all trees; probably, on account of this 
plant's having but one ſtalk, without any branches; and becauſe 
be large leaves a- top divide, when they grow old, in ſuch a 
1 manner as to reſemble in ſome degree a ſort of palm. + 
M. Garcin, having had an opportunity in the Indies to con- 


wi fider this. plant better, ſoon found that it properly belonged to 
1 the liliaceous tribe. It is known that the liliaceous plants have 
r creral characters, which diftinguiſh them very well: Their 
ins WW roots are either bulbous, tuberous, or confiſting of thick, fleſhy 
cok WT fibres: Their leaves involve the ſtalk more or leſs at their ba- 
ate . The ſubſtance of their flowers is filled with filver ſpangles; 
„ and laſtly, their fruit is always divided into three cells. The 
on nuſa has all theſe characters. Labat, in his travels, affirms 


that the root of this plant is a thick bulb, round and maſſy, 
of mmitting fibres. AMarcgrave, who has given a full deſcription 
; of this plant, under the name of Pacoerra, has obſerved, that 
at its firſt appearance, it ſends forth 2 or 3 leaves, rolled up 
like a horn, which unroll themſelves, and grow after the man- 
W ner of the cannacorus: And according to M. Garctn's obſerva- 
a. in, the fruit in all its ſpecies is conſtantly divided into three 
8 * which is ſufficient to ſhew, that it is a true liliaceous 
plant. | 


a As Marcgrave, and the Authors of the Hortus Malabaricus, 
have given a large deſcription of this plant, M. Garcin only 
gives a definition of this genus, to make it better known, 

The muſa is a liliaceous plant, with a monopetalous, irregu- 

* flower, incomplete and hermophrodite, compoſed of a tube, 


which 
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which is filled with the ovarium, and a pavilion divided inn 
ſeveral lobes, and forming a kind of mouth. The ovayyuy 
which ſtrongly adheres to the tube, is triangular, and crowny 
with five chives, which grow from the fides of the flower; 
has alſo a ſtylus, which is terminated by a little head. It af, 
| wards becomes a ſoft, angular, long, crooked fruit, ſomethi 
like a cucumber. This fruit, when ripe, is fle ſhy, and divig 
| Into three cells, filled with a mucilaginous pulp; under whit 
the ſeed is placed along a placenta, which ſerves as an axis 1 
the fruit. ts cad r ee 
his ſeed is ſmall, round, and edged with an almoſt impe, 
ceptible leaf. The flowers grow at the end of the ſtalk, in knoy 
diſpoſed in a ſpike. Each knot is loaded with two rows 9 
flowers, covered with a membranous, hollow, thick, oval, co. 
vering, which ſerves them for a common empalement, In the 
Bortus Malabaricus there are three plates, which exhibit x 
good repreſentation of the plant, its flower, and fruit; but 
M. Garcin obſerved three defects in them: 1. The flower is not 
repreſented in its moſt perfe& ſtate, but almoſt withered ; and 
10 its pavilion is too much cleft, which makes the flower ſeem 
tetrapetalous: For, the flowers of theſe plants divide when 
they are old, as well as the leaves. 2. The three cells are not 
ſhewn diſtinctly, in the tranſverſe ſection of the fruit. 3. That 
the ſeed is not repreſented at all. „ 

This family comprehends about 25 ſpecies, known to the In. 
dians; the differences of which are uſually taken from their 
fruit. This plant does not periſh before it has ripened its fruit; 
whence it might laſt longer in a temperate climate, cool enough 


CT 


to retard its fruit. 
| 'The rind of the fruit is formed of the tube of the flower; 
and the lobes dry away during the growth of the fruit. 
Fig. 22, Plate IV. repreſents the fruit of the muſa, half ſirip 
ped of its bark. | 1 N 
Fig. 23. The fruit cut thro' the middle. 
Pig. 24. The fruit cut tranſverſely, diſtinguiſhing the. three 
cells and the ſeeds. | 3 
Fig. 2 5. Shews another ſpecies of myſa, cut tranſverſely, rc 
2 in the Hortus Malabaricus ; but having the cell 
- 1 diſtinguiſhed here: The fix black points repreſent the 
eed. : 
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The Hirudine lla Marina, or gea- leech; by M. Gatciti, Phil, 
| TINT UI KIT 
Garcin found this worm in the empty ſtomach of a 
* fiſh, which the Porruguefe call Bonits: It was faſt- 
ened by its protuberance upon one of the folds of the inner 
membrane. It made a pretty deal of reſiſtance when he 


endeavoured to pluck ĩt away, 


* 
, 
* 
» p 
. 
* 
, 
» 


Its ſhape came very near that of a leech z it had a!l the | 


Wmotions of that animal, together with ſome N peculiar TP; 


Fig. r. Plate V. repreſents this inſoct as big as the life, 
and according to its moſt. uſual dimenſions; its body is round 
lmoſt throu out its whole length, but ſomewhat flatted - 
towards its belly B ; So that its circumference, taken accord- 
ing to its thickneſs, is almoſt. elliptic: It is adorn'd all along 
with little circular furrows, parallel to each other, and very 
cloſe together, but ſo fine, that one can ſcarce ,perceive them 
without a microſcope. It is of a greyiſh colour, and its body 
a little tranſparent. On its back, as well as underneath, 
two black lines begin by an acute angle towards the neck, 
and running thro” the whole length of the body, ſeem to ter- 
minate towards the anus. Theſe lines are -tubes or viſcera, 


which ſerve for nutrition, or eee appear thro" 


he integuments, M. Garcin divides ngth of this 
lutle leech into two parts, diftinguiſh'd by the centre of the 
little protuberance C, which is under its belly; and is a muſ- 
ular body, in form of a ſpherical bladder. Theſe two parts 
the body are in the ratio of four to three. He calls them 
he fore and hinder part. This little protuberance; in its 
geateſt extenſion, may be compared to the cup of an acorn, 
ith the mouth a little contracted. The head E, which is 
the ſmalleſt end of this worm, has a hollow body underneath 
ta conical, or almoſt hemiſpherical figure; which ſeems to 
erre it for a mouth to ſuck, as well as to faſten itſelf on the 
arious bodies, which come in its way, after the manner of 
ther leeches. 33 os: mga Pug £01 
The belly B is of a dark colour; becauſe ſeveral vi/cera, 
ontain'd therein, are filled with a thick, black liquor; which 
makes it look as if the ſkin were of that colour. The fore- 
pt CE is variouſly ſhaped, according to its different mo- 
tons; ſometimes it lengthens itſelf, and then it becomes flen- 
er; the diminution being made by degrees up to the head 4 
Vor. IX. z of | | an 
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and ſometimes it contracts itſelf; and then the thickneſ in 
creaſing, it becomes all of an equal bigneſs. The hinder pam 


CB does notchange its figure, becauſe it moves but flow, 
and very ſeldom. When this inſect ſtops itſelf any wher, 


it holds ſtrongly by means of the protuberance. Before i 


apply the protuberance, it ſhorters it, by withdrawing th; 
edges, or the circumference towards its centre; and after i 
has applied the orifice of its protuberance upon the ſurfia 
of any body, it lifts up a little the centre or bottom towary 
its own body; afterwards it ſwells and ſtretches it on all fide, 
according to all its dimenfions. This protuberance, thy 


applied, ſtretch'd, and void of air, makes that which ende. 


vours to enter, preſs it externally on all fides, and hold ith 
faſt, that it is above the ſtrength of the animal to ſeparate i 
from the place where it is applied. This animal being thy 
faſtened, and detain'd by its protuberance, its fore-part i 
always in motion, whilſt its hinder part remains almoſt ini 
moveable, It ſtretches its head ſometimes to the right hand 
ſometimes to the left, by lengthening and ſhortening it 
fore- part, which bends. and ſtreightens itſelf very frequent, 
The extent of all theſe motions are mark'd in the figure ij 
pricked circles of different magnitudes; all which touch on 
another at one point of their circumference, at the centre 
the protuberance, which is the beginning and fix'd point, 
it were, of all theſe motions. When this little animal defirs 
to change its place, it makes uſe of its protuberance. and it 
ſucker, which is the little hollow under its head, and ſeemst 
ſerve it inſtead of a mouth: It applies this part to the plac 
D, whither it would remove its body; and after being pt 
longed by its fore-part to reach the place, where this app 
cation ſhould be made, it draws its protuberance and fuck 
together, by bending its fore-part circularly, after the ma 
ner of ſome caterpillars. Its protuberance being applied, | 
looſens its ſucker, and prolonging itſelf, applies it to anothit 
lace more forward: The tucker being faſtened, it bent 
itſelf circularly again, in order to bring the protuberance i 
to it, and apply it as before. By this we ſee that the won 
- prolongs itſelf to apply its ſucker, and contracts itſelf to 6 
the {ame with its protuberance. Thus theſe motions 1 
applications are made ſucceſſively, and as often as thete 
occatien. The hinder part faſtens itſelf to nothing, but 
always drawn by the part which goes before it. 
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This little animal did not live above two hours after it was 
taken out of the place M. Garcin found it in: It grew languid 
15 100n as it was expos d to the air, and recovered ſome viva- 
ity as ſoon as it was put into a little ſea-water ; and as ſoon 
45 it was put in the water, it ſent out from its mouth a ſmall 
green, almoſt imperceptible, thread, which kept itſelf ſul- 
xnded in the water, and was about as long as its body, and 
s fine as the fineſt thread of a cob-web. After this thread 
was put forth, it Iikewiſe emitted from the ſaid place ſome 
little bubbles of air. The body of the worm, while alive, 


decreas'd in bulk by little and little; and after its death 
this diminution either ceas'd or became leſs ſenſible. Having, 


3s ſoon as it was dead, cut its belly thro' with a. pair of 

ſciſſars, and ſqueez'd it, there iſſu'd a black, thick, liquor. 
From theſe facts we can draw but very ſlender conſequen- 

ces. It 1s certain that this inſect cannot Iive out of the water: 


So that one cannot imagine it could live in the ſtomach of any 


land- animals, urfleſs they came near the nature of the am- 
phibious: For, the worms which grow upon, or within the 
bodies of animals, ought to be of the ſame nature with them, 

with regard to the elements in which they live. This worm 

ſeems to be incapable of living any where but in the bodies of 
fiſh, ſeeing it kept alive but a very little time in the ſea- 
water, in which it was put, baving been expos'd to the air 
but one moment at two different times, which was not ſuf- 
fictent to alter its parts, and cauſe its ſudden death. The 
almoſt immediate diminution of its bulk in the water is 
another mark that it cannot live in the ſea out of the body of 
the ſame fiſh : For, if the water, which was more natural 
o it than the air, were injurious to it, much more would 
the air, to which M. Garcin expos d it. The fine fibre which 
it put forth, and the decreaſe of its bigneſs, were ſigns that 
it ſuffer'd ſome uneafineſs. The black and thickiſh juice, 
which iſſu'd out of its intrails, could be nothing but ſome 
ugh TT blood, which it had ſuck'd in the ſtomach of 
te nin, | | | 

As the bonsre is a fiſh of prey, living on other ſmall fiſh ; 
it is probable that this little leech uſually faſtens itſelf on 


3 which come into the ſtomach, and that it lives on their 
00d, DE, | 


The ſtomach in which M. Garcin found it, was quite 
empty: So that it was, probably, as hungry as the bonite 
could be: For, this fiſh is not eaſy to be catch'd, but when 

O 2 hungry. 
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hungry. However, it was the firſt time he found it ſo very 
empty, tho' he had ſcen a great number opened]. 


A Solar Eclipſe obſerv'd at Wirtemberg, july 4. 1 
Q. S. by M. Weidler. Phil. Tranſ. N? 415. p. ** 
Tranſlated from the Lat in. 1 1 ae 

True time Phaſes Obſervations 

before noon e e | 


H. | Ss: , Di g min. 


if 


3 56 © The ſun riſes behind clouds, 
59 © 5 The ſun hid behind clouds. 
4 10 30 6 55 3 
26 O 6 30 1. The ſun riſing (as repreſented in 
33 © 6 © Fig. 2. Plate V.) exhibits an elliptic 
38 © 5 30 figure: The vertical diameter appear, 
43 30 5 O tuo dig. or & part of the ſaid diameter 
47 © 4 30 ſhorter than the horizontal one. ä 
50 15 4 © 2. That part of the modn, that regardel 
53 33 3 30 the weſt, had a very remarkable afperity 
37 © 3 o on its edge: For, at 4" 3“ a valley wa 
3 3o 2 © diſtinctly obſerv'd, ,2, part of the moon's 
7 © 1 30 diameter in depth, and about 5: part of 
10 30 1 o the ſaid diameter in length. In the pro- 
13 O © 3o greſsof the eclipſe the anevenneſs of the 


moon's limb wasdiminiſh'd, and hid by; 
blueiſh faſcia, adhering to it; and this 
faſcia gradually dilated itſelf as the ſun 
roſe higher; beſides this blue colour, 
there appear'd a reddiſh colour cloſer to 
the moon; and about the end of the eclipk 
the thickneſs of the eoloured fa/cra ap: 
pear'd to be 35 part of the moon's diame- 
ter nearly, | 


3. Beſides, a continual compotion of 
the ſun's light was obſerv'd near the 
colour'd edge of the moon's diſk. | 


45 30 0 © he end of the eclipſe. 
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oy rs ſame Eclipſe obſerv d at Padus'; by M. Polenus. 
Phil. Tranſ. N 415. p. 396. Tranſlated from the 

Latin. | 159 | SE 
s the ſun was rifing, thin clouds almoſt ſurrounded the 
horizon; but theſe afterwards diſperfing, the air was 

2 foggy ; ſo that the ſolar macule could not appear 

liſtinct 5. | 1 N "Bs 
July 15. 1930. N. 8. 
Dig. eclipſed True time 

, 


730. 
5 


H. i 

"y 0 

in $7 ©" 1 

ptic 3 16 50 36 
ears 3,  46-* an- 
eter T . 

. 
PE 17 3 29 
ded The end 17 6 8 
u , Euplanation of the new Chronological Table of the 


Chineſe Hiſtory z by F. Foucquet. Phil. Tranſ. Ne 415. 


t of 

pro- p. 397+ - = 

the HE Chineſe original table. (one of which, printed at 
ys Canton, was preſented to the Royal Society by Sir 
this WF 1045 Dereham, and is now repoſited in their library) from 
ſun Which F. Foucquer's tranſlation was made, is owing to the 


earned Mien hi yao, a Tartar illuſtrious by birth and merit, 


r to nd Viceroy of Canton in 1724: For the Tartars, ſince their 
pl onqueſt of China, are become well vers d in ſciences, and 
ap ſpecially in the hiſtory of the empire they conquered, Yet 
me- is gentleman is not the author of the chronological ſyſtem 


e has here drawn up: He himſelf tells us, he has taken it 
om the moſt valu'd hiſtorical work in China. What renders 
his writer praiſe-worthy, is his ranging his ſyſtem in a beau- 
ful order, which makes it exceeding eaſy to ſee at firſt fight 
te ſerjes of the dynaſties, or imperial houſes, the names and 
cceſſion of the emperors, the beginning, end and duration 
each of their reigns : However, this is not the only adyan- 
ge of this new table : The ancient chronology of China 18 
berein reduced to its true beginnings. The moſt remote 


ca of this chronology, according to this author, does not 
h | fſurpaſs 


The 
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ſurpaſs the firſt year of a prince, call'd Guei lie wang, wi 
began his reign 424 years before the vulgar gra. Some then 

are who think this epochs might ſtill be brought nearer 
us; not to fix there the origin of the nation, which, ſur 
ſtrong reaſons, may be traced back to near the deluge; hy 
becauſe from much later date only, doth any certainty apper 
of whatever is pretended to have befallen this famous people 

Se ma quang, (Sema wen, or Sema wen Kong) and Tchy jj 

the two graveſt hiſtorians China has produced, were of thy 

opinion: The firſt flouriſh'd in the year of Chriſt 1061, i 
the eleventh or twelfth century; the ſecond about the end a 
the twelfth or beginning of the thirteenth century, The 
have both omitted whatever is before the time of Guei ly 
Wang, nor would they mention ought of it in their hiſtorig, 
Nay, they have not begun them till the 23 year of Guei li 
wang, ſomewhat later than Nien hi yao, who begins wit 
the firſt year of this prince's reign, It is on the example an 

authority of theſe two illuſtrious philoſophers that Nien bi yu 

has relied in ſuppreſſing what preceeds : By fixing this epochy 
at Guei lie wang, fabulous times and a thouſand errors aner 
abſurditics, current in Europe concerning three imperalM.,, 

(abſolutely imaginary) families, and reigns anterior to, but qu 
no leſs chemerical than theſe families, are retrench d. Thee; 

errors will ſoon vaniſh of their own accord: So that the ſub · ne. 

ject of ſo much laborious, but uſeleſs lucubration and ſtudy, I ki 
will at length ceaſe; a worthy motive for congratulating thei 

learned world. | 
This is not all: We are ſtill | page obliged to thefMp! 

ingenious Tartar for having found means to place in his table ge. 

the cycle of 60 years, call'd Kia Jie, ſo much eſteem'd . 
the Chineſe, that it is as the foundation of their whole chi-; | 
nology; a point which requires explanation. As we mall cal 
the incidents of ancient hiſtory by the years of the olympia co 

ſo the Chineſe mark what has happened in their country u. 

the years of this revolution. According to the Chineſe, the ref 

prince under whom the great wall was finiſh'd, began bull th; 
reign the 52d year of a cycle, which is found to be the 
fourth in this chronological table, reckoning from the cycle 
of the general epocha incluſive: This general epocha is 
firſt year of Gues lie wang. Every year of the Chineſe cycle 


is mark'd by two Jetters, which make up its proper 2 7 


and diſtinguiſh it from the other 59 repreſented in i 
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Who he firſt year is call'd (1) Kia Te, and gives its name to 
hen 33 bac, Thus the 52d year of the fourth cycle, in 
der u nich the prince, who finiſn'd the great wall began his reign, 
e call'd (2) T nao. This prince, after bloody wars, became 


onarch of China, and then abandoning himſelf to ſuch im- 


pear pious pride, as the philoſophers reproach'd him with, caus d 
Ople, 75 to be call'd >) Chi hoang Ti, that is, the firſt maſter, 
. firſt Emperor reigning of himſelf: For, this 1s the real 


bonification of theſe characters; and thoſe glorious titles belong 
o God alone in the ancient monuments. This unheard of uſur- 
vation happened in the 26th year of his reign, which is the 19th 
of the Fa cycle, and is there called (4) Keng Chin, It is thus 
hat all the years of the emperors for above 2000 years, have 
names in hiſtory common to them, with the correſponding years 
f the cycle; and theſe names common to both, are a ſort of 
link, which unites the years of the emperors to the cycle, and 
thereby prevents — Hence we ſee how the cycle among 
the Chineſe is the baſis of all their chronology. 3 
Here a queſtion naturally ariſes, concerning the — 
00 of theſe characteriſtics, which diſtinguiſh the years of the cycle 
eral end emperors: It is to be wiſh'd it were as eaſy to anſwer this 
„dur cucſtion as it is natural to propoſe it: But it regards characters 
"ele BW widely different from qurs, that their nature or origin have 
ſub· A nerer been well extricated, nor has there been any principle 
tuch hitnerto eſtabliſhd for their explanation. We muſt remark. 
te 1. That it is not poſſible to tranſlate theſe names. 2. That 
they are compos ' d of two ſorts of characters (as repreſented in 
the Plate V.) very famous among the Chineſe, who in their youth 
table get them by heart, and employ them on a thouſand occaſions. 
d by Theſe of the firſt fort are ten in number, and are call'd year- 
ch. |rters ; theſe of the ſecond fort are twelve in number, and are 
mart BY call'd Hour letters. 3. That theſe two ſorts of characters are 
udo combined, by repeating the ten year- letters fix times, and the 
ry 0/0 twelve hour letters but five times; and from this combination 
„the refule 60 names for the years that compoſe the cycle: Theſe 
three points well comprehended, ſuffice for the uſe and under- 
ſtanding of the chronological table. bo: 
The — pretend that theſe 22 letters were invented by a 
rery ancient king, they call (5) Hoang Ti, in order to deter- 
mine the beginning, progreſs, end, and ſucceſſive periods of a 
7 r: For, they have one which includes a certain num 
er of ages, tho” its total duration be no where diſtinctly —_ 
| Y 
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and ſtrongly demonſtrated, that the doctrine veil'd under the 
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They fay the preat year is ſucceſſively at Ks, at y and v 
Ping. Now it is no eaſy matter to determine the extent o 
cheſe different parts of the great period (for there is room ty 
conjecture that they are unequal) how long, for inſtance, af 
that which commences at (6) Kia, that at (7) y, and fo of the 
reſt; nay, it is perhaps impoſſible, for want of certain prindpleg 
the knowledge of which is entirely loſt, When the year wy 
at Kia, which ſeems to fignify when it began, this point of time, 
according to tradition, is call'd (8) O Fong; when it was at . 
this is call d (9) Zcheou mong; when at (10) Ping, the nam 
given it was (11) Feow Tchad. Every one of the other 19 le. 
ters has in this manner a word for its device: But as it is plain 
that all theſe words are very uncouth to European ears, and that 
thoſe which remain are as obſcure and barbarous as Kia Th, 
Y nao, Keng chin, M. Foucquet omits mentioning them, 
Nevertheleſs, one ſhould not eafily believe that theſe words are 
void of all meaning; or that the letters, whole names they ate, 
are figures made at hazard, or arbitrarily imagined: The in. 
ventor of theſe names muſt have propos'd to bimſelf ſome end, 
It is already known in general, and is dementtrated elſewhere, 
that the characters preſervd by the Chineſe, but much more 
ancient than them, are true hicroglyphics : It is Iikewiſe known 


appearance of theſe hieroglyphics, is very myſterious and fi 
blime: And it is unreaſonable to regard as nonſenſe, and rejet 
ſuch as we underſtand not, purely becauſe we do not underſtand 
them. And indeed when we narrowly examine the 22 letters 
in queſtion, we perceive in feveral of them ſomewhat very my{- 
terious, with which the Chineſe themſelves preſent us, with. 
out underſtanding them; for inſtance, (12) Z/e,. the firlt of 
the hour-letters, fignifies with the Chineſe both the moment 
of midnight, and a tender babe juſt born, wrapt up in hu 
ſwadling-cloaths. Ou, the jth of he bour-letters, ſigniſies 
the moment of noon, and a man lifted on a croſs. This 
letter fignifies noen, according to the primitive meaning, which 
ſtill ſubſiſts, without having ever been diſus'd; it alſo fignt 
fies a man lifted on a croſs; as is evident to the eye by the cha. 
racter itſelf, Some difficulty may be raiſed on this point, bur it ſhall 
be reſolved anon. Where have this people got ſuch ideas ? They 
are unintelligible to them at preſent ; and yet (it is ſtrange) they 
preſerve them preciouſly, wy uſe their utmoſt endeavours to 
out the ſenſe of them, but to no -purpoſe, It will e 
urprib 
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firpriſe to reflect on a Chineſe axiom, the ſenſe of which is 


at the heavens opened at the hour of 7/2, which, according 
o the foregoing expoſition, ought to be underſtood of the mo- 


oY went of midnight. And in order to raiſe the admiration a de- 
" Tree higher, T /e, which ſignifies an infant, is literally and pro- 
1 xerly uſed to ſignify fon, Now let the reader attend to the ſur- 
pics riſing words of a Chineſe writer. on this ſon. (13) the firſt 
inſtant, ſays he, of the production of things, their principle 
mw) and origin came from the ſon, The fon is the cauſe by which 
un al things had a beginning,” When the year is at (12) Te, 
dau at is called (14) Kouen Tun; this Kouen in the common ac- 


eptation, ſignifies work, pain, grief; Tun ſignifies being re- 
uced to great anguiſh : The application of theſe words to the 
ender babe, to the ſon lately born, produces a meaning, which 
y being too intelligible and too beautiful, raiſes wonder. 
hen the vear is at On, it is called (15) Tun ang. We have 
ten that un fignifies anguiſh, affliction: In order to have the 
tue fignification of 7/ang, recourſe muſt be had to the ana lyſis, 
on infinite other occafions : The analyſis gives (16) Tang, 
he emblem of a lamb, and (17) Tang, which. ſignifies to di- 
ide, to pierce. Thus at the hour of noon, marked by (18) 
Jy, that is, a man on a croſs, the lamb was pierced. This ſo 
ful a cycle, which in the printed hiſtory is a certain rule to 
x time, the ingenious Tartar has diſpoſed in his table with 
uch art, as renders the relation of the years of the cycle to the 
cars of the emperors very ſenfible : Whence ariſe great advan- 
wes, that are very viſible to whoever attentively conſiders the 
ible, and penetrates into its arrangement. In the front of the 
able appears a line writ in capital letters, which extends hori- 
rally trom right to left: This line contains, according to the 
Her of their ſucceſſion, the names of 21 dynaſties, or imperial 
nilies, who have reigned four centuries before Ze/us Chriſt 
this time. Theſe names placed exactly on the lines, where 
e the beginnings of the dynaſties to which they belong, are 
ſure guides for eafily finding them; and under the direction 
hereof one comes without difficulty to the knowledge of the 
perors of theſe imperial families, as well as the incidents of 
er reigns. This cycle is placed in the middle, in a perpen- 
ular line or column, which extends from the top to the bot- 
m of the table, and is divided into 60 little lodges or ſquare 
eas, every one of which anſwers to a year of the cycle, and 
mains the name of the year it anſwers to. The angles, or 
Ifty paces, which ſurround the name in each of theſe lodges, 
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were coloured black, that the whole may the more readiy 
ſtrike the reader's eye, and be the more eafily diſtinguiſel i 
On the right and left of the cycle thus pi are ranged 200 
other columns, divided into 60 lodges each, in the fame mant 
as the cycle; and conſequently, equal to the cycle to which 
they are paralle}; It is in the lodges of theſe columns, paralt 
to the cycle, that the years of the emperors are diſpoſed i 
their natural order for above 2000 years. They are diſpoſed 
from top to bottom, from the right to the left, after the Chin, 
cuſtom, that is, from the right to the left of the perſon thy 
reads the table. And it is eſſential to remark, that the A. 
rangement is ſuch, that each of theſe imperial years, referre 
to the column of the cycle by a horizontal line, which falls x 
right 4ngles on this column, anſwers to the year of the ſame ej. 
cle, whoſe name it bears in hiſtory : The columns at the end 
are leſt blank to put down the future emperors, as they ſhal 
" ſaceced. - | no Cl 

Purſant to this explanation, the firſt year of the Prince, al. 
led Guei lie wang, at which the table begins, whereof that jj 
the epocha, will be found in the firſt column at the right hand 
pretty near the bottom, under the author's ſmall preface; and 
oppoſite to the 53d year of the cycle, called (19) Pin chin; 
becauſe in hiſtory this firſt year of Guei lie wang has the tw 
letters Ping chin for its characteriſtic. The reaſon why thi 
firſt gear of Guei lie wang is taken for the general epochs d 
the whole table, is, becauſe there is neither clearneſs or certainty 
in the hiſtory before it: But if, becauſe this firſt year of Gut 
lie wang, is taken for an epocha, it were placed oppoſite to the 
firſt year of the cycle, it would occaſion an anachroniſm « 
53 years; a capital point, to which ſuch as intend: to ule thi 
chronological table, cannot give too much attention. In? 
word, fince hiſtory has given this firſt year of Guei lie wary 
the name of Ping chin, it is not allow'd to give it any other in 
the table; and one is obliged to refer it therein to the year o 
the cycle that bears that name, to avoid confounding time, and 
puzzling chronology. It is in this arrangement that all the at 
tifice of this new table conſiſts: And this point, once well un 
derſtood, is a key which gives entrance into all the reſt. 

The characteriſtic names of the 60 years, which compoſe the 
cycle, do by their connection with the years of the emperot 
determine the preciſe time of incidents: Hence ariſes clearnel 
and certainty in the Chine/e chronology : For, theſe character 
ticks contribute to the diſcovery ot errors, which either tix 

. * Jpnoranc 
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norance and neglect of copyiſts and printers, or the want of 


eh rorance. | ; 

iſhed tention in authors, often introduce into chronology. For in- 
ce, in the chronological table of the Chineſe monarchy, 
une Printed at the end of the work, entitul d Confucius Si narum 


biloſophus, it is {aid, that Chi hoang Ti (vide Monarch. Sin. 


which % NOM, 
ald c hronol. p. 24, 25.) in the 24th year of his reign, built, 
ea in: (to {peak more accurate ly) finiſhed the great wall; and con- 
ſpoled quently, the burning of the books is placed in the ſame em- 
dees 2 5th year. Now according to hiſtory, the great wall 
a taal as finiſhed in the year of the cycle, called (ao) Ting hai, a 
he a Min: that can agree only with the 33d Gn this emperor's 
eiiien. As to the burning of the books, it is marked in hiſtory 
als a the year (21) You Je, which neceſſarily anſwers the 34th 
ne ). ear of this wicked prinſe. | 
ie end Thus theſe characteriſtic names of the years, that compoſe the 
cle, are as a touch-ſtone, that is of wondertul ſervice for diſ- 


inguiſhing truth from falſhood, and re-eſtabliſhing order, when 
iſturbed. This cycle removed, the years of the emperors 
night be very eaſily confounded, by augmenting or diminiſhing 


heir number, When an emperor is newly come to the throne, 
; nl the firſt year of his reign be reckoned that, wherein his pre- 
chin; reſſor died, it is placing two years in one; becauſe according 
he wol the Cyineſe cuſtom, the year wherein an emperor ends his 


tion, is entirely attributed to him, tho he died in the begin- 
ing of the firſt month; and his ſucceſſor is reckoned to reign 
fly from the beginning of the enſuing year. Yet this cuſtom, 


rtainyl : 
ho very common, is not fo uniyerſal, but that ſome emperors 


Guei 


to there deviated from it. The Zartarian emperor Zi hang Ho- 
iſm ag 77, founder of the dynaſty. now reigning, cauſed the year, 
ile nö berein Hoas Z/ong had murdered himſelf, to be taken for the 
In rt year of his reign, which was the ſeventeenth and laſt of 
e laſt emperor of the Mings. If, according to cuſtom, this 
ther u remeenth and laſt year of Hoas Thong were diſtinguiſhed from 


kc firſt of Zchang boang Ji, it would be making two years of 
i, which would confound time. Reſume the cycle, apply it 
the years of the emperors, and theſe errors will appear of 
demſelves. You will ſee rhat the year in which Hoai Z/ong 
ed was called (22) Kia chin; that that in which Tchang 
ang 7. began his reign, was likewiſe called Kia Chin; 
rrefore they are the ſame year: If it were made two, the 
l would be diſcovered at firſt fight, and ſhould be cor- 
keled. | 
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Under (23) Iven thoſe accidental Tartars, whoſe dominating 
over China began in the year 1280, and ended in 1368, the 
emperor Wen Thong died in 1333: Ning Jong his ſucceſſy 
. reigned but ſome few months; and Chun Ti, who ſucceede] 
Ning T/ong, mounted the throne towards the end of the ſane 
year. Three years may be eaſily made of this one, in order 
to place the three princes jaſt named. But whoever makes uf 
of the cycle need not fear the miſtake. The death of the tu 
firſt emperors, and the acceſſion of the third to the throne, aw 
three incidents, which hiſtory refers to the year of the cycle 
called (24) Quei yeou ; and this characteriſtic name is a link, 
as it were, that binds them all together: So that ir is no longer 

poſſible to ſeparate them. F 
Another property of this new table, no leſs remarkable of 
uſeful than the foregoing, is, that it lays before the eye all the 
names of the particular epocha's, aſſumed by the emperon dt 
China for near 2000 years: For, Han uon Ti, the firſt why 
took . ſort of epoc ha, began his reign 140 years before Jeſu 
Chriſt. 5 „ 
No body, ſo far as M. Foucquet knows, has given Europe 
a ſufficient account of the nature of theſe epocha's ; tho they be 
very well worth explaining. | 
The emperors of China have a particular cuſtom, little 
known in Europe, which, if care be not taken, would infalli 
bly ſpread darkneſs and confafion over chronology and hiſtory. 
It 1s not allowed to pronounce the proper name of any emperor 
during his life, which is looked on in ſome meaſure as ineffa- 
ble. This reſpect continues even after their deaths: For, then 
it is not by their proper names they are mentioned, but they are 
conſecrated (fo to ſpeak) by a ſurname, which 1s a fort of cha. 
racter of canonization, And under this title are they received 
into the burying place of their anceſtors, and afterwards ranked 
in hiſtory. Bur 1n their life time, to ſupply the name that dare 
not be pronounced, they themſelves, in imitation of Han uo 
Ti, already mentioned, chooſe and determine a term that ſerves 
for an epccha to the incidents of their reign, This term ue 
call eporha; becauſe it is from it the years of emperors ar 
reckoned, and to it every thing is referred that falls out during 
theſe years. Examples will make theſe things eaſy to compre- 
hend. The famous emperor who died Dec. 20. 1722, after“ 
reign of 61 years, had the letter (25) Hiuen for his proper 
name. During his reign, this letter was not to be put into an) 
public memorial, book, or writing. The letter (2 2 Juen 1 
| 2 ub- 
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nation bſtituted in its room, becauſe it would be a kind of proph a- 
„ the tion to employ for common uſe the name of a prince, whq 
ce led himſelf (25) /on of Heaven. After his death his th fon, 
eeded ho ſucceeded him, gave bim for title of canonization, the 


A 


ſane orious ſurname of (27) Ching T/ou gin hoang Ti, that is, 
order hz holy Anceſtor, the auguſt, good and merciful Emperor. 
es uſe his character Gin, which M. Foucquet has tranſlated gracious 
e two nd merci ful, ſignifies charity. It alſo ſometimes ex preſſes rhe 
e, am Non juuction of all virtues: And it may bear that ſenſe here. 


cycle, Erne character (27) Hoang, when analyſed, is found to be com- 
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the ſame that hiſtory will make mention of him for the future. 
pon his aſcending the throne, after a father who had conquered 
hina, he aſſumed for the epocha of his years the two letters 
ing hi, the meaning of which 1s ſolid peace, or laſting and 
gorious tranquility, Thus becaule in the 38th (35th) year of 
his reign he conquered by his generals a prince of Tartars, 
named Kaldan, this victory is ſaid to be gained the 38th year 
f Kang hi, or of the laſting and glorious tranquility. 

The letters (28) In Tchin compoſe the name of his 4th fon, 
who now reigns : Wherefore the uſe of theſe letters is and will 
e prohibited till a new government. As to the title of cano- 


little 
nfallt 


Rory, ization, by which this prince is to be recorded in hiſtory, it 
nperor vill not be given him till after his death. But upon his accel- 
neff: on to the crown, as he had a great number of brothers and ne- 
then {MWſiews, he took for epocha of his reign the two letters (29) 
ey au lng Tehing, which fignify direct concord; to give to under- 
cha- fand, that if his brothers and nephews pay him the reſpect and 
-eived abmiſſion they owe him, he would treat them kindly. The 
ankedMenprels his mother died ſome few months after he began his 


eig: So the death of this princeſs will be marked in hiſtory 
in the firſt year of Tong 7ching, or of the direct concord. 
Thus will all other incidents be fixed by the years of the direct 


t dare 
711 in 
ſerves 
m we 


orcord in which they ſhall happen. 


ain from theſe examples, 'that the names of emperors, 


rs archi [tis pl | 

luringend of their epocha's, are eſſentially different; and that thoſe of 
mpre· be epocha's contain very inſtructive meanings, the underſtand- 
fer ng which muſt be of conſiderable ſervice, as to the clearing up 
oper biſtory. But there is great danger leſt the name of an epo- 
0 ac be made the name of an emperor; which would double the 
1 wal | | d number 


{ub- 


boſed of Te, which fignifies of himſelf, and Wang, which 
anſlated is reigning. It is under this ſurname that the ſaid 
peror has been interred among his anceſtors ; and it is under 
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number of emperors, ſuppoſing even that each of them jy} 
taken but one epocha — his reign. No European writer 
M. Foucquet knows of, has faithfully given them all: But uin 
table preſents us with an exact and entire ſeries of them. 
And till it is a thing much to be wiſhed for, to have a faith, 
fol explanation of them; a work which would engage one ig 
review of the whole hiſtory ; but will be undertaken nevenhe. 
Jeſs, if M. Foucquet find it will not be diſagreeable to the 
learned. The inconveniency is that a great number of em 
rors have often changed theſe names of epocha's; but this inc. 
veniency is not found in the dynaſty now reigning ; tho? in the 
more ancient it be a very common diforder. Hau uou Ti, who 
firſt introduced the uſe of epocha's, aſſumed, during his 54 
Fears reign, to the number of 11 very different epocha's. &. 
veral others have followed his example, which cannot but ca 
a great deal of confuſion in hiſtory ; if one happened to im- 
gine, as it is natural enough to do, that theſe names of epochs 
are the names of ſo many emperors. It was of importance to 
clear up theſe things thoroughly; this the table does: Andty 
avoid miſtake, care has been taken to have the emperors names 
or titles engraved in large characters, and thoſe of the epochu' 
in ſmall letters. Moreover, where an emperor, not content with 
one epoc ha, has taken ſeveral, notice is given thereof by an 
aſteriſm, placed on one fide of the firſt. 

In ſhort, to leave nothing conjectural, as often as the reader, 
conſidering this table, ſhall find two ſeparate ranks of figure, 
oppoſite fo one another, in a ſeries of ſeveral lodges, or area's, 
denoting different numbers, he is to remember, that theſe figures 
mark the years of emperors of two families, which diſpute the 
empire; one of which being ſoon to periſh will give room to 
the other to aſcend the throne. 'The column found under the 
title San Kone, that is to ſay, the three Kingdoms, is an in. 
ſtance hereof, This title of three kingdoms denotes the time 
when China was divided into three different parts; and the co. 
jumn, on the top of which is found that title, in the order of 

the dynaſties, is the twelſth, reckoning from the firſt at the rea- 
der's right hand incluſive, We ſee in the 43d lodge, that the 
firſt year of the epocha Tai ho, aſſumed by the emperor Ming 
Ti, of the family, called Guei, anſwers to the fifth year of the 
epocha Kien hing, aſſumed by Heou Tchou, emperor of the 
Han's. The ſecond year of the epocha Tai ho anſwers to the 
fixth of the epocha Kien hing; and ſo of the reſt that follow. 
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n had e reaſon is that the empire was at that time torn in pieces by 
Writ, Woody wars: The Guei's were getting the upper hand, and 
ut thy e Han's were very near their ruin. | 


As to a great many lodges that have but one or twa figures, 


faith J ichout any account of hiſtory, they are unpleaſing blanks; 
e ina Which however the Chineſe matter not, ſatisfied to have an exact 
ende. ries of their emperors years in theſe lodges. But ſuch blanks 
to the ay be filled by inſerting ſome conſiderable incidents of hiſtory ; 
empe. WW: {ome few have already been 1n the Latin edition, vis. the 
Incop- uilding of the great wall, the burning of the books, the 
in the hriſtian &ra, the introduction of the Chriſtian religion into 
» who ina, the appearance of a ſtar (which the Chine/e tay was a 
1s „en of renewal in the world) ſeen in the heavens upwards of 


o days, the true year in which our Saviour was born, Ec. 
{ this addition pleaſe the learned; it will be no difficult matter 
0 add ſeveral other incidents, not known in Europe. 


t cauſe 


0 ima - 


ochs's The principal advantage of this table is, that in conformity 
Ince to ith the moſt valued hiſtory it fixes the true epocha of the Chi- 
Ind to eſe empire to 4 centuries, or thereabouts, before the birth of 
names ur Saviour. By the true epocha of the empire M. Foucquer 
ochi's Woes not mean the beginning of the nation (which is credible, 
t with g has been remarked before, remount to the next ages after the 
by an Neluge) but the beginning of the monarchy ; which is the time, 


phen the incidents that happened in this nation, appearing 


eader, N rounded on certain truths, deſerve the credit of the learned. 
gures, his important point once cleared up, ought to put an end to 
eola's, be diſputes on the fabulous antiquity of China. | 
1gures St ho 3 | 
te the Ve Prerernatural delivery of a Feetus by rhe Anus; be 
om to I Mr. Giffard; rogerber with an examination of the Parts; 


er the i Y Ar. Nourſe. Phil. Tranſ. N' 416. p. 435. 


an in. BOUT the middle of Auguſt 1730 Mr. Giffard was ſent 
time tor to a woman, who then judged herſelf to be between 
de co, ß and 4 months gone with child: She had all the tymptoms 
der of receeding a miſcarria ge, and upon feeling he found the os tin- 
e rea. e lomewhat' dilated ; from whence he concluded a miſcarriage 


at the Would entue; and therefore ordered what he thought proper to 

Ming W'omote it: But he was ſometime after informed by her hui- 

þ ro ard, that tho? ſhe before believed that ſhe had miſcarried, yet 
the 


bat fh;e now thought herſelf quick, as feeling ſomething to 
move within her belly, agreeable to what ſhe had percaved- 
iter former quickenings. Thus it paſſed on for about 6 or 7 
«Ks; in Which time ſhe grew much bigger, and the os: 

Js | ecame 


- L "7 " 


120 MEM O!] R 8 of tze 8 


became more perceptible : So that there remained no doubt d 
her being with child. About the third of October, ſhe wy 
fieſed with violent pains in her belly and back; which increxf 
ing daily, her fiſter came to him on the 6th when he wen # 
her, and found her labouring under very great pains, and othe 
complaints like thoſe preceeding a miſcarriage, or deliver, 


But to be better ſatisfied, and to confirm his opinion, he pas 
up two fingers into the vagina, in erder to examine, whether 
the os rincè began to dilute. He there felt an unuſual full 
and tenfion, which he then judged to be the body of the atery; 
ſunk low into the vagina, and diſtending it much, and extend. 
ing backwards and preſſing againſt the reffum : So that the 
Fices could not readily paſs ; nor could ſhe, from its prefſire 
on the neck of the bladder, freely make water. Mr. Gifar 
could not find the os rincæ, tho* he very carefully examined al 
about with the ends of his fingers ; wherefore, he then judged 
that the Fundus uteri muſt have receded from its natural pofi 
tion, and be bent backwards towards the rectum; in which opi- 
nion he was the more confirmed from the fullneſs, he before ob. 
ſerved, ſtretching backwards ; and therefore concluded that the 
05 tincæ muſt be very forward: Wherefore he endeavoured th 
paſs his fingers between the os pubis, and the fullneſs. which 
preſſed againſt the upper edge of the ſaid bone. This he ef. 
fected with ſome difficulty; and at length about 2 or 3 inches 
above the ſaid bone, he felt the os tincõ with the ends of his 
fingers. The cauſe of this fituation will more clearly appear ii 
the ſequel of this account: He ordered the patient anodyne and 
quieting medicines to relieve her pains, which ſhe was obliged 
to repeat at leaſt every 12 hours, with proper cordials to fup- 
port nature; and ſometimes. clyſters. Thus matters continued 
to the 2oth of the ſaid month; only that for ſome days before, 
a water, tinged with blood, came away, as ſhe imagined, thro 
the anus; and which ſhe believed proceeded from the piles, 

with which ſhe was ſometimes troubled. _ 55 
On the 20. her husband came to Mr. Gifard about 6 o'clock 
in the morning, telling him that the midwife had brought away 
a fœtus, but could not compleat her bufineſs : Whereupon he 
immediately went to the midwife, who told him that a ff 
had come away thro the anus; and upon examining he found 
the funis umbilicalis hanging out about 2 or 3 inches beyond 
the anus, and paſling up thro' the fame: He therefore paſsd 
his 2 fore-fingers .by the ſtring into the anus, when about 
3 inches up he found an opening, as he then judged, into the 
| . | 28 Aue; 
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ers, wide enough to admit the ends of 3 or 4 fingers, and 
the funis umbilicalis paſſing into it; hence he was aſſured, that 


the farus had come out that way. With his fingers paſt into 
the opening he endeavoured to bring away the Placenta ; but as 
it was very rotten, it tore away between his fingers: So that he 


was obliged to draw it out in ſmall pieces, and at laſt to leave 


large part of it behind. The ſeptum or partition between the 
anus and vagina was entire, and had no perforation thro? it. 
From theſe appearances he then concluded, that a mortificat ion 
aſt have begun in the aterus; and ſo from its contiguity be. 
communicated to the rectum: So that nature endeavouring to 
expe] what was contained therein, and forcing it againſt this 
part, already mortified, and conſequently, ready to give way 
and ſeparate upon any preſſure made againſt it, cauſed this 
opening, and the protruſion of the Z@r4s thro' it into the rec- 
um; and ſo thro! the anus. . 
There was a large diſcharge of grumous blood, and other 
ubſtances thro* the anus, which continued coming away till the 
25th of the aforeſaid month, when the woman died about 
2 o'clock in the afternoon. | | 
[t is to be obſerved, that there was a fullneſs and hardneſs 
rery perceptible, to be felt outward]y in the fore-part of the 
belly, ſome diftance below the navel, from the time that the 
ſatus came away to her death; which, upon opening the body, 
e was well aſſured was the uterus forced upwards and forwards 
by a ſacculus, which being large and diſtended, filled up the 
elvis; and by its bulk preſs'd the urerus forwards. The farus 
was perfect in all its parts, but much waſted and ſhrunk from 
is being ſome time dead; and conſequently, putrified. 1 
The vagina, uterus, ligamenta rotunda, leſt ovarium, tubg 
lopiana & ligamentum latum on that fide, together with the 
pogaſtric and ſpermatic veſſels on the ſame fide, were in a 
natural ſtate, We traced the ruba Fallopiana on the right fide 
rom the fundus uteri almoſt to the morſus diaboli; where it 
ws confuſedly united with, and opened into the ſarculus to be 
deſcribed anon. The ovarium on this fide, with the Jigamen- 
umm latum, was dilated into a large ſacculus of an irreguler 
firm, extending itſelf behind the uterus (to the poſterior paries 
« which it adher'd) and paſſing on towards the left, was con- 
ted with that part of the colon that terminates in the rectum, 
ad with the rectum. In this ſacculus we found great part of 
ie Placenta, and the remains of lacerated membranes, beſides 
be aperture of the fuba Fallopiana above mentioned; and 
Voz. IX. Ne 4 5d... 
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another about 4 inches in diameter into the middle of the 1; 
tum: That part of the ureter on the right fide, that' lies he. 
tween the ovarium and the kidneys, was dilated ; and ſo 
that part of the rectum between the aperture into it, and th; 
end of the colon ; both which were caus'd from the content; of 
theſe canals being obſtructed in their paſſage. 

Fig. 1. Plate VI. repreſents the uterus, with the /acculus he. 
hind it, part of the colon and rectum, the tubæ Fallopiang, 
the ovarium on the Jeft fide, the ligamenta rotunda, and the 
vagina laid open to the os -zinca&; A the uterus; B the july 
Fallopiana on the left fide ; C the ovarium on the fame fide; 
D the ligamenta rotunda; E the vagina laid open; P that 
part of the colon that terminates in the rectum; G the recin 
continued to the anus under the vagina; H the ruba Fall 
piana on the right fide whoſe extremity opens into the /acculu, 
formed from the ovarium; I the ſacculus extending itſelf he. 
bind the uterus, wherein we found the placenta and ſeveral l. 
cerated membranes, and from whence there was a large opening 
into the rectum. | e 

Fig. 2. repreſents the inſide of the 8 and its aper 
ture into the rebFum ; A the inteſtine; B the /acculus adhering 
to it; C the opening from the /accubus into the rectum; D the 
membranes found within the /acculus ; E the vagina turned to 
the right. | . 


A Total Eclipſe of the Moon at Barbadoes, July 29, 15293 
by Mr. Stephenſon. Phil. Tranſ. N“ 416. p. 444. 


R. —— took care to regulate a very good clock, 
and brought it to true time about 14 days before the 
eclipſe. On the. day it happened, he ſaw the ſun ſet, and found 
the clock right according to the mean time, allowance being mad: 
for refraction. At the beginning of the eclipſe, the moon wa 
overcaſt, 


App. time | Phaſes. 
| h. "Ae | | | : 
7 18 o 2 dig. eclipsd, about 30® to the left of her nadi 


oint. 
$122 © he entirely immerged into the earth's ſh: 
; dow, about 30“ to the right of her vertical 

i point. 7 | | 

9 51 © She emerged 797 or 80“ to the left of her nad 
point. 1 


x nadit 


's ſha: 
rertical 


nadi 


App 


— — 
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App. ti me | P haſes | 
- 50 4 The eclipſe ended, 887 to the right of her vertical 
+++ 1:2: pos > | | 


In this and all the other obſeryations of ſolar and lunar 
eclipſes Mr. Sre henſon made for ſeveral years in Barbadoes, 
he found they always happen'd 10 min. ſooner than his compu- 
tation: Whence he concludes, that Zarbadoes lies 2 30' more 


weſterly than is generally ſuppoſed, 
The anatomical Preparation of Vegetables; by Albertus 


Seba. Phil. Tranſ. N* 416. p. 441. 


N LY thoſe leaves of plants are fit for this purpoſe, whoſe 
internal ſtructure is compos'd of woody fibres; and which 
are of a pretty good thickneſs and confiſtence, as the leaves of 
oranges, lemons, jeſmins, bays, roſes, cherries, apricocks, 
peaches, plumbs, apples, pears, poplars, pines, oaks, ivy, &9c. 
There are ſeveral other leaves which have no woody fibres, 
or veins 3 as for inſtance, thoſe of vines and lime-trees'; but 
thele diſſolved without ſeparating, | 
Thole leaves are to be gathered in Zune or Zuly, when they 
are full grown, and have not been damaged by worms, or cater- 
pillars: They are to be put into an earthen pot, or large glaſs, 
with a good deal of rain water, the pot, or glaſs, being kept 


uncover d; and ſo expos'd to the ſun, or open air: The leaves 


muſt be quite covered with water, and as it evaporates, a freſh 
quantity muſt be pour'd in. In about a month's time ſome of 
the leaves will begin to putrefy, but the others muſt be kept two 
months or longer. When the two external membranes begin to 
ſeparate, and the green ſubſtance of the leaf to grow liquid; 
then it is time to perform the operation. The leaf is to be put 
into a white and flat earthen plate or diſh, fill'd with clear wa- 
ter; then upon gently ſqueezing it with the finger, it will open 
on one ſide, and the green ſubſtance will run out. Immedi- 
ately on that, the two outer membranes muſt be ſtript off, 
chiefly in the middle, and along the nerves, where they adhere 
cloſeſt: If there be once an opening, they will go off very eaſily. 
The ſkeleton that remains between is afterwards waſh'd in clear 


water, and kept between the leaves of a book. | : 
The method of preparing fruits, as apples, plumbs, cherries, 


peaches and the like, is as follows. 
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The fineſt and largeſt pears, that are ſoft and not ſtony, au 
fitteſt for this purpoſe : Firlt, they are to be nicely pared with. 
out ſqueeſing them, and care taken not to hurt the ſtalk, or the 
crown. This done, put them into a pot of rain, or freſh ſprin 
water, cover it, and let them boil gently, till they become tho. 
roughly ſoft; then take them out and put them into a baſon of 
cold water; then take out one of them, and holding it by the 
ſtalk with one hand, and with one finger and the thumb of the 
other hand, rub the pulp gently off, beginning near the ſtalk 
and rubbing equally towards the ape; and you will eafily fee 
in the water how the pulp feparates from the fibres, which he. 
ing tendereſt towards the extremities, it is there the greateſt 
care is to be taken. No inſtrument is of any oſe in this open 


tion, except laſt of all a penknife to ſeparate the pulp ſticking 


to the core. In order to fee how the operation advances, you 
may fling away the muddy water from time to time, and Pour 
on clean: All being ſeparated, the ſkeleton is to be preſerved 
in rectified ſpirit of wine. The fame is to be obſerved with 
regard to apples, plumbs, peaches and the like, 4 

Carrots and other roots that have woody fibres muſt be boil 
without paring, till they grow ſoft, and the pulp come off, 
Not only ſeveral forts of roots, but likewiſe the barks of ſeveral 
trees may be reduced after this method into ſkeletons, preſent- 
ing rare and curious views of vegetables. 


Effects of Thunder and Lightning in Carmarthenſhire; by 
Mr. Davies. Phil. Tranſ. Ne 416. p. 444. 


N the 6th of December, 17529, in the afternoon, there 

happened terrible thunder and lightning, which alarmed 
the whole neighbourhood ; and about 4 o'clock or therea- 
bouts, as the wife of one William Griff. Morgan of Pencar- 
reg was carrying a pail of water into the houſe, ſhe was no 
ſooner come over the threſhold into a ſmall entry that leads 
rowards the fire, than there broke ſuch a violent clap of thun- 
der, after its fore- runner, lightning, that ſhe and three of 


ber children were inſtantly bereav'd of their ſenſes, and lay 


(they know not how long) miſerable and ghaſtly monuments 


of the terrible ſhock ; and weltring in their blood, before 


they recovered, and were able to creep to the bed; till the 
next neighbour happened to come in (the husband being then 
abroad) to aſſiſt them. The cauſe, whatever it was, whether 
thunder-bolt, thunder-ball, lightning, Cc. ſtruck (it is ima- 
gined) at the eaſt end near the ſoundation, into the * 
| an 

4 
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Abe . | 

Aub. %%) of about half a yard in breadth beyond the fire, one 
* wp” which — and that, cleft, but the other was 
rig ner d into ſmall particles and ſplinters, and thoſe ſhot into 
the. Wir fleſh ; which (it is preſumed) did the moſt hurt. About 
n of ſplinters and upwards were from time to time taken out of 
the e wounds. It appears, that afterwards it forced its way 


 thro' the wall on the ſouth- ſide within the compaſs of the 
earth, when it made a terrible breach from top to bottom, 


e d remov'd the ſtones from the foundation and near it made 
be- (eep bole perpendicular in the earth; ſo that one might 
ateſt raſt in a ſtaff to the wriſt, By its violence, the brandirons 
era d the legs thereof were ſtrained; and when they endea- 


unt up in ſuch a manner, that they fell aſunder like ruſty 


you 5 : 

pour Won, or worm- eaten timber. The partitions in the houſe, 
red nich were of no ſtrong materials (being wattled, as is 
with us! in country houſes) were mov'd out of place, and a 


eſt full of corn forced down towards the door, ſome yards 


bild om the place where it had ſtood. The bucket the woman 
off. Naa in her hand, and the other wooden veſſels in the houſe, 
eral Mere all, or moſt of them ſhattered; diſhes and ſpoons, Oc. 
ſen· own off; and ſome days after, found in the garden, on the 


mth fide of the houſe, ſplit and broken; and ſome yarn, 
bat was hanging in the top of the houſe, was a while after 
und out of doors. 5 3 

The woman quite Joſt her left eye; ſhe was ſpeechleſs for 
week or nine days, and could not ſwallow. She had a few 


ternal parts: the tip of her tongue, as far as could be con- 
tured, was taken off; for ſhe ſtill liſped ; three of the 
re-tceth of the under jaw were broken, and the lower lip 


ads s ſlit; the ſecond and third fingers of the right hand were 
un- Nie off; and the colour of that hand was like a flame of 
> of e; as if ſome igneous particles remain'd in it. She had 
lay Wc a terrible gaſh upon the right ſhoulder between the 
ents uns, that one might have covered an egg therein; and 
fore "ial very painful; and ſhe had three or more bruiſes upon 
the arm down to the wriſt, ſo that ſhe was not able to heave 
hen lift it up, without the help of the other hand; as alfo 
her eral other wounds and bruiſes over great part of her body. 
11 boy had his hair all ſinged, his face and breaſt all * 
th, | vu 


1 cleav'd in two a thick ſtone, (commonly call'd in Welſop 


ared to bring them to their former poſition, they were 


ones come out of her mouth under the tongue, and other 
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with bliſters, like bladders, running from the raw fleſh, 
ſeveral ſplinters of ſtones taken out of his body and legs; * | 
two other ſmall children ſuffered greatly: So that the wow 
were reckoned to be zo at leaſt, between the mother 2 
children: Only one girl about 10 years of age, that ſtooſ 
a diſtance next the doors, eſcap'd, having her cloaths 0 
ſinged, and no hurt done her. There were ſeveral ſpline 
of bones taken out in dreſſing their wounds. It is alſo wy 
-obſerving, that they ſmelt ſo ſtrong of the ſulphur and bi 
minous matter for ſome days, that one could hardly ben 
2 now arc free from any grievous pain; fo that they; 
about. ol 


An Account of the Operation of Bronchotome; by Dr. Marty 
Phil. Tranſ. Ne 416. p. 448. 


Ana lad being in a good ſtate of health, was all of 
| ſudden taken ill with a violent pain in his throat; 
which, however, Dr. Martin could ſee nothing amiſs, f 
amygdalæ, and other parts in view, being in all appeara 
ſound enough, only lookirg a little dryer than ordinay 
without any external tumour appearing about the l 
and no confiderable frequency or ſtrength in his pulſe. 
he had great pain, and a dy/pnea, together with an impoilhif 
bility of ſwallowing either liquids or ſolids, every thing li 
turning forcibly by the mouth or noſe, when he mace i 
effort to get it down. From all which the Dr. reckoned i 
angina of the worſt kind (/ine apparente rumore vide Hip 
Prognoft. xxl II. 3. & Prenor. coac. iii. 96.) and the f 
of the diſeaſe in the /arynx and fibres common to it and i 
top of the gullet, 2 
Notwithſtanding repeated bleedings, bliſtering between 
ſhoulders, cupping, Sc. the diſeaſe continued ſo obftinagh 
and the patient ſo like to be ſuffocated, that next day ing. 
afternoon his friends, tho' very averſe in the morning, vie 
the Dr. firſt propos'd piercing the wind- pipe, at length e 
neſtly defired that the operation might be performed. 
directly ſet about the operation, which was done with ſu 
ſacceſs, that in leſs than four days, his breathing being ps 
ſectly eaſy, and his deglutition almoſt ſo, we remov'd i 
canula, and left the glottis to do its own office: | 
According to Celius Aurelianus, Acut. III. 4. and iy” 
author of the liber introductorius cap. 13. afcrib'd to Cf” 
Bronchotomy was propoſed by Aſclepiades (however * 
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ent with his delicacy, and the reſt of his character, the 
ming harſhneſs of this operation may appear) and is deſ- 
ed and carneſtly recommended by almoſt all the ſyſtema - 


her I writers of ſurgery from Paulus of Ægina, de re Medic. 
ſtood WY. 33. and as he ſays, Andyllus, and ſome others of the beſt 
the oor oc 008 before him, down to the preſent times, 

pling Bot when they are at ſo much pains to defend the reaſona- 
ſo wll-ncſs of it, and when they ſhew ſo much fondneſs of citing 
ad bind telling examples of the healing accidental wounds of the 
7 bear ha, without ever mentioning their own regular perfor- 
they Wn <5 of the operation (which would have been a ſhorter, 


d much more effectual recommendation of it) when the Dr. 
fiders all this, he finds himſelf obliged to think, that it 


Mari very ſeldom been reduced to practice. So rare had it 

en, that Aretæus, a man of vaſt judgment and ſkill in 
all oW(caſcs, Cur. Acut. 1. J. thought the operation had never 
roat; Hen actually performed with ſucceſs. And Cælius Aureli- 
nis Ms look'd on it as an impracticable whim of Aſclepiades. 
pear cither Avenzoar Medic. 1. x. 14. nor Albucaſis, Chirurg. 
din 43- knew any of their countrymen, who had undertaken 


And the Arabians are reputed to have been hardy ſur- 
cons enough. The moſt the Dr. knows amongſt them of 
is kind is in Avenzoar, who tried the experiment on a goat, 
nd cured the wound, which ſhews the ingenuity and induſ- 
y of the author: For, as to what one may find in ſome 


ed it ters, that Raſes Contin. vir. Fol. m. 17. ſaw Andruſius 
Hippie phyſician perform it (the copy the Dr. look'd into, printed 
the fe Venice 1505, calls him Anciliſius; and probably, it ſhould 


e Antyllus for them both) he thinks this is owing to a miſta- 
en imerpretation of that author's meaning. If one read the 
veen Hole context, he will eafily conceive, that all he ſays of 


bſtinaſ operation is upon hearfay ; and conſequently, that he 
y in Md only ſeen in books, that ſuch a one had performed it. 
g, wh That moſt accompliſh'd 4natomiſt and ſurgeon Fabricus ab 
th ei apendente, Operat. chirurg. XLIT. p. 477- frankly ac- 
d. Nowledges, that neither he nor any of his cotemporaries had 
ith ſogO'cr ventured to perform it. Neither does his ſucceſſor, in the 
ing pe ofeſſion of ſurgery, and his rival in anatomy, — Caſſa- 
yd of Placentia de voc. org. 1. 20. pretend to have done it; 


do be has endeavoured to illuſtrate the operation by ſome 


and e neat figures; which you will not readily ſuſpect to be 
| Garg any but dead bodies. And next to him M. Aurelius 
p - erinus, Chirurg. effic. ii. 40. who was à very judicious 

; | „„ | . and 
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and learned man, and the beſt and boldeſt ſurgeon of! 
time; tho' he recommend it with a great deal of warmth yi 
keenneſs, yet it ſeems even in his latter days, he never hi 
occaſion to try it: So that the firſt undoubted and diſtind 
recorded hiſtory the Dr. can find of this operation beiy 
actually practis d, is in the learned Anron. Muſa Braſajy 
Com. in Hippocr. de diet. in acut. Iv. 35. who performedy 
in a deſperate ſquinance, when the ſurgeon refus'd to do i 
and repeated it again in the like caſe. M. Arnaud performe 
it, but his patient died, vide Garangeot. operat. chirurg. xx 
p. 489. However M. Binard had better ſucceſs, Garayy 
ibid. xxx11. p. 498. Dr. Friend Hiſt. phyſic. l. p. 20 
cites Purman, performing it; and tells us p. 207. of anothe 
caſe communicated to him by a ſurgeon, whom he does 10 
name. And beſides theſe, Dr. Martin believes there are bu 
few inſtances can be produced of any who really performed 
the operation on a living perſon, But he heard that one Me 
Baxter, a ſurgeon in Coupar of Fife, and Dr. Oliphan i 
Gask in Perthfhire, did it with very good ſucceſs within thel 
few years: | > th 2 
In the actual performance of the operation they certain 
did, or might have obſerv'd ſome things omitted by authonz 
and even ſome not perfectly agreeing with the common a 
counts given of it. Dr. Martin thinks it worth obſerving, that 
in the very cutting, before he got a free paſſage into thy 
trachea, and the cannula was introduced, the patient felt 
ſome relief; which he thought might be aſcrib'd to the cfiu 
fion of blood in the operation ; a ſmall quantity evacuated i 
near the part affected, could not, according to the true lan 
of hydraulics, and the obſervations and practice of the ancient 
(however diſagreeing with Hellini's theory) but make a mote 
confiderable revulſion, than a much greater quantity taken 
away at a great diſtance: Whence the judicious Fab. d 
Aquapendente p. 480. with very good reaſon ſuppos'd thi 
by the derivation here, the patient would be more apt i 
feel ſome relief than trouble; which Julius. Guaſiauini 
likewiſe made no doubt of in his diſpute upon this ſubjes 
againſt Aretæus, vide M. Aur. Severin. p. 103. And not 
their ſuppoſition and conjecture is confirmed by experience 
And fince there continued a greater flux of blood to the 
wound while it was ſuppurating, Dr. Martin reckoned the 
circulation in the muſcles of the /arynx to be with leſs force 
than ordinary; and ſo probably to contribute to * 5 
= rengtl 
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cength of the voice, which, for a good many days after the 
peration, was obſerv'd to be much weaker than it us'd to 
- Which he all along took to be rather owing to this, and 
han to any hurt done the recurrent nerves ; whieh being cur, 
bo, it is true, deſtroy the voice; but by their deepnefs are 
leſs hazard than ſome in old times us'd to think. 
la performing the operation on a living perſon, one cannot 
hut remark at the very firſt, that the cannula ſhould not be 
ade near fo ſhort, as is commonly propos'd in books, and 
hicurgical lectures: For, he found that upon euteing the 


arts, eſpecially the. thyroid gland (which is not ſo much 


ninded-in maſt of the common deſcriptions of this operation, 
it ſhould be) they ſoon become tumified in ſuch amanner, 
to require a caunula above an inch long, to penetrate fuf- 


iently into the aſpera arteria; which is more than double 


arangeot's allowance of fix lines; one of the lateſt writers, 
nd wha has communicated to us all the ſurgery the French 
re maſters of The cannula made uſe of was too long and 


boo ſmall, being the common cannula for tapping in the 


Iropſy, Matten'd a little at the end, and hindered by a very 
hick compreſs, perforated in the middle, from penetrating 
oo deep into the rrachee. 8 5 | 
The mucous particles and ſteams, arifing from the lungs, 
aus d a continual weeping of a. thin flayery liquor from the 
outh of the cannula; part of which thickening and ſtuffing its 
avity, did ſometimes thereby very much incommode the pa- 
tent's reſpiration : So as to render it neceſſary to have it taken 
but and cleaned. And hence when fomie moderns very preciſely 
did us put a thin ſlice of ſponge, or a bit of muſlin, &c. cloſe 
rer the orifice of the cannula, to prevent the ingreſs of duff, 
own, &c. into the lungs; it confirms what the Dr. ſaid before 
If the unuſualneſs of the operation; and looks as if they had 
Inly confider'd the matter in the abſtract, without conſidering 
ney had not to do with a pure thin dry air, but with a hetero- 
geneous fluid, moiſtened and thickened with viſcid particles, 


at to run together into ſtiff concretions. And therefore, tho“ 


t muſt be acknowledged, that there would have been leſs 
zard of a ſtoppage, if the cannula had been ſhorter, and 
der, eſpecially at the mouth. The Dr. cannot but think 
an ingenious propoſal of one of their miniſters, to make the 
anda double, or one within another, that the innermoſt 
'ght fafely and eaſily be taken out, and clean'd when neceſ- 


You, IX. 4 R tary 


he Jowneſs of tlle patient's body by his ſlender diet, Gc. 
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and the cannula fitted a new to the orifice, made in the yg 
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ſary, without any moleſtation to the patient: For, it i;. 
ſmall trouble to him to have the bandage frequently remoy'$ 


ch#a. | | 

And indeed he found no inconveniency in the patient 
breathing the air, as it paſs d thro' the cannula, without ay 
cleanfing or intercepting medium, tho' the houſe was none 
the cleaneſt. But if by a larger, pages ans 4 wore 
patent cannula, a patient, eſpecially one of more delicate 
and tickliſn lungs, ſhould be incommoded that way, the 1[M* 
thinks the ingreſs of duſt, Sc. might conveniently enough blii* 
hindered by a piece of muſlin, or thin hair crape, tied Joo | 
a us nm over the orifice of the cannula; in ſuch a ma 
ner, however, as not to touch it, or be wetted by the liquelii” 


coming from it. | at 


The patient was ſoon perfectly recovered: He breathed 


ſpoke, eat, drank, and performed all the other functions of 


life, and went about his calling as formerly. And here thellif* 
Dr. cannot but take notice of the needleſs pain fome wien 
are in about — up the wound by bandaging, itching i" 
Ec. For, we found it fill up eaſily of itſelf in a very fen 
days, by only dreſſing it every other day or ſo, with a {ok 
tent, made leſs and leſs every dreſſing, and armed in thei 
common way with Ziniment. Arcæi. The Dr. believes in 
deed, it would have taken a little more time to heal, had the | 
patient been older, ILY f 


Occultations of ſeveral fixed Sars, obſeru'd at Pekin i 
1728, 1729. Phil, Tranſ. N 416. p. 455. Tranſl 
From the Latin. 5 


\ 7 Ovember 20. at 5⁷ o' 42! in the morning the moon 
covered y of Leo; the place of the immerſion was neath 
over againſt Rocca. | RE. 
At 6 21' 55! the ſtar emerging was in a right line vit 
Reinholdus and Erimaldus; conſequently the place of the 
emerſion was near ZBeroſus, and the tranſit almoſt central. 
March 8. 1729. at 11" 18' p. m. the moon covered tbe 
north eaſt ſtar of the zrapezzum, which is below the feet © 
Auriga; at 12" 12' the ſtar emerged over againſt Meſſala. 
March 11.at 5" 56' 30 in the evening the moon covered 
u of Cancer; the place of immerſion was over againſt re 
| graus. 
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us: The emerſion which was over againſt Peravius, was 
blerv'd 2 little later than 9 2“ 30% ; but it ſhould have 
appened at 8 59 nearly. e 
April 2. in the evening the moon was in conjunction with 
he Pleiades. At 8" 23 2/ the moon covered the more 
ortherly little ſtar of the equilateral triangle, which pre- 
ecds the Pleiades: The place of the immerſion was over 
gainſt Phocyllus. At 9* 2' 23/ ſhe abſorbed the bright 
ir, which is above the Pleiades, almoſt in a right line with 
ſeygetes and Electra: The place of the immerſion ſeemed 
be over againſt Cardanus. At g* 9 250 the moon covered 
iygete, whoſe immerfion was over againſt Cabeys near the 
uthern cuſp of the moon. At 9g* 18' 58 the preceeding 
ar of Srerope immerged over againſt Bartolus. At g* 25 258 
je following ſtar near Caſatus immerged. 

The emerſions could not be obſerv'd by reaſon of the ex- 
five undulation of the lucid limb of the moon. 

April 11. at 8k 127, p. m. the moon covered » of Leo 
realy over againſt Schickardus, Maſſala being at the 
joon's vertex. ; | 
At 96 11' 30/ the ſtar emerged a little below Zangrenus, 
ſercury being at the moon's vertex, 

November 11. in the morning the moon's tranſit over the 
iades, together with the occultation of the northern ſtars; 
z3 obſerv'd as follows. 


kin mw | 
nan 51 10 Celæno immerged over againſt Zucchius. 
4 53 6 Taygeteimmerged over againſt Crugerus. 
5 11 30 The bright ſtar of Sterope immerged above 
Ricciolus. . 
18 20 Maja immerged over againſt the weſtern edge 
of Schickardus: . 
21 o The ſtar following Szerope immerged over 
againſt Rocca. doubtful | 
37 10 Celeno emerged in a right line over againſt 
Petavius. : 
2 20 Taygete emerged . between Langrenus and. 
Mare Cri ſium. | 
15 30 Maja emerged to the north of Wendelinus. 
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The ſame: day at 5" 30 34 in the evening | -of Ju 
was covered by the moon a little below us ; ors 
8Þ 22 T5! it emerged again a little above Langrenut, 1 7 


A conjunction of Saturn with the Moon, ewe al Pekin 
December 6. 1728, N. S. Phil. e N? 416. p. 456 
TR, from tbe Latin. 


EC. 6. in the evening Saturn was in in conjuniftibn with 
the moon; but the moon not appearing from under the 
clouds: till ahter'y h 15", there were taken only the followin 
diſtances of Saturn from the nearer limb and to! moon, whole 
diameter was 30 45%. | | 
At yu 18! C17 5595 turn being i in a' Fracaftorins, 
25\ J2o 30 Cright line paſſing( Z{dorus.” 
23 © (fromthe N. culp( Santbectns, 
25 Jof the moon thro' | I Poravems. 


| Eclipſes x Jupiter s Satellites obſervd at Pekin, in 1728 


1729. Phil. Tranſ. N 416. P. 457- Tranfece fre 
the Latin. 


Immerſtons of the I Satellite. 


„ „ H. $: 
1728 Nov. 5 1 42 45 in the morning. | 
| 12 3 36 15 in the morning, 
13 10 4 1e in the evening. 
19 5 28 20 in the morning. 
20 It 55 35 in the evening. 
28 1 47 50 in the morning. 
BY | 29 8 16 35 in the evening. 
g Dec. 6 10 8 o in the evening. 
; 12 5 30 45 in the morning. 
15 6 27 O in the evening. 
| 28: 877 © inthe evening, | EY 


<- 


| Emerſions of the I Satellite, ? GL 0 

| | | | 

1728 Dec. 321 6 50 15 in the evening. - 
| 1729 Fan. 7 8 40 49 in the evening. 

14186 $5 6 O in the evening! 

N 22 0 24 To in the morning. 

; 23 6 52 20inthe evening. 

ö go 8 46 1510 the cent 


1729 


nag Fob. 


Nou. 
| 1129. Dec. 


Mar. 
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25 N 49 


Io 7 21. 40 in the evening. 


8. 


” 


o in che evening. 


15 9 19 50 in the evening. 


24 11 16 15 in the evening. 


Immerfions of the I. Satellite, 9 e A 


Nv. 1 2 58 45 in the morning. 


- BE: 00 IR 


15 6 45 © in che morning. -4 

I7, 1 12 13 in the morning. 5 
Immerſions of the II. Satellite. 

6 6 $ 43 inthe morning. | 

x 3 3 20 in the morning, * 

Y 5 35 55 in the morning. | 


o in the evening. 


| Emerfions of the II. Satellite. 


Jan. 2 5 21 30 in the morning. } 
5 6 37 o in the evening. 
19 11 44 15 in the evening. py 
: 27 2 20 o in the morning. | 5 
Feb. 6 6 14 18 in the evening. 8 
| 13 8 49 o in the evening, 
| 20 11 28 45 in the evening. 
Mar. 10 6 9 © in the evening. ON: 5p! 
1) 8 49 40 in the evening, 3 * 
| 24 11 30 10 in the evening. 8 
TY May 20 8 49 go in the evening. 


Nov. 


1728 Nov. 6 10 4 10 


Immerſions of the II. Satellite, 


+ ſe in the evening. 


Immerſions of the III. Satellite. 


n ö — 


being entirely immerged. 
in the morning; it began to 


1728 


in the evening it diſappear'd 


* - * 
* if 


g A ; 3 * 25 My 
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| D. H. 7 4H i , 5 | 1 a a . Y 
1728 "OO be 2 n entirely im. 
5 Fin t evening; it diſa peated 

828 x AY bein entirely imperges. : 


* 
— 


5 3 
1529 Jun. A4 8 21 1 un ws th again begun 
31 9 25 PE pda On oy im. 
Sax * the morning; it began to 
Cemerge again, | | 


AS 


1729 Feb. 1 


Mar. 1 9 33 e entirely im- 


Immerſions of the IV. Satellite. 
1729 Jan. T6 6+ $0: -.;© about evening; it immerged. 
| 18 9 24 ally to emerge again, 
e eee 
24 10 10 20 18. an, 83% gw ® 


A Total Eclipſe of the Moon obſerved at Pekin Feb. 14. 
1729, N. 8. Phil. Tranf, Ne 416. p. 460. Tranſlated 
from the Latin. . F 
LL that night it continually ſnow'd a little; but the heavens 

being fo thinly overcaſt, the lunar maculæ could in ſome 
meaſure be frequently diſtinguiſhed ; tho' more rarely, and 
with greater difficulty at the time of the immerſion : About the 
time of the emerfion the ſky gradually cleared up, ſo that now 
about the end of the eclipſe 1t was quite without a cloud. 
The clock was corrected by altitudes of Arcturus and Aquila, 
as alſo by culminations of Spica Virginis and the north ſcale of 
Libra. At the beginning of the eclipſe, the moon's diameter, 
meaſur d with the micrometer, was 32'; Pythagoras and He- 
licon were in a vertical line to the moon's center. 


5 l : 55 E 2 . 
2 33 30 The beginning of the eclipſe over againſt Hevelins. 
41 0 The ſhadow at Grimaldus. / 


Time 


2 in the evening; it began gradu 


r r . 2 
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Grimaldus entirely immerged. 
„ Frifares 
riſlarcBus. 
_ The ſhadow at Kaplaras. 
Caſſendus. 
75 ernicus. of 1 
* a e more ea 117 nus & W 9s 
The ſhadow a9 ea fo 
| Menelaus. N 
Poſſ donius entirel 1 immerged. 8 . 
| 8 orius. 
roclus. 
The ſhadow at Mare Crifium. 
 CLangrenus. 5 
The total immerſion between Langrenus and 
Mare Crifium. © is 
The firſt emerfion of 1 ght below Grimaldus. 
Grimaldus begins to emerge. 
Entirely emerged. © 
Gaſſendus emerged. 
Keplerus. | | 
The ſhadow at the centre of Tycho: 85 
Tycho entirely emerged. 4 
Copernicus. 
Plato begins to emerge. 
Entirely emerged. | „ 
Sinus eftuum 
Archytas 
Manilius 
Ariſtoreles > emerged. 
 Menelaus | 
Ariadeus .| 
Fracaſtortus } 
x of the moon's diameter remains in the ſhadow, 
Plinius 
Poſſidonius, Fitruvius and Ceuſori nus 
Taruntius | 
Proclus , | 
Langrenus entirely emerged. . 
Mare Cri ſium begins to emerge. 
Entirely emerged. 


emerge. 


Time 
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'T'ime A. m. r | 
IT 7 | 5 We 
6 117 40 The end of the eclipſe over 7 Mare Cri. 

| ſium, Oenopides and Herachides being at tha 

time in a vertical line to the moon's centre, 


A Deſcription of the Cereus Peryvianus flower'd at Norimberg 
in 1730; by Dr. Chriſtopher James T'rew. Phil. Tran 
Ne 416. Pp. 462. 5 1 

T HIS Cereus is 6 foot 3 inches high, and 13 inches thick 

It has ) angles at its baſe, 8 about the middle, and 95 
near the top. Its upper part is of a ſea-· green, from the poder 
with which it is covered; irs lower, is of a graſs- green. The 
down of its prick les is between pale and white about the top, 

every where elſe it is brown. 5 
Sept. 5. 1730, at the height of 6 feet 2 inches from the ill a, 

ground, it ſhot a round knot from its trunk, which ſa encreaſeu ft. 

and extended almoſt horizontally, that on the 14. of the fame t 

month, it was 8 inches long, and plainly ſhew'd a flower, the Wl © 

ſtill cloſe, embelliſh'd with a beautiful mixture of green, pur. e, 

ple, and white. The fame evening the flower began to open, fe 

and continued till midnight; when being entirely ſpread, it was tb. 

6 inches in diameter. It was of a pretty ſtrong, but not very th. 

pleaſant ſmell. - After midnight it gradually contracted about? I an 

an inch; and continued fo till next day at noon : Then it began th. 
to contract faſter, to half the diameter of the expanded flower; 

and the next. morning it was quite cloſed and witherd; but 4 

hung on the trunk :ill Sepr. 30. The beginning of the flower 

was a tube 3 inches long, not quite an inch thick, between a 1 


yellow and a pale green. Its ſurface was channell'd with ſmall 


narrow furrows, between which obtuſe protuberances were ob- fy 
ſerved to run, in a parallel order along the ridges. Where the 
tube expanded itſelf, it divided into more than 40 petaloid ſeg- WW ah 


ments, ranged in 6 ſeparate ſeries; the 3 inferior and exterior WW 
here and there confounded their order, while the 3 ſuperior and | 
interior remained regular and unmix' d. Theſe ſeries were dif- H 
tingutſhed by their 5 and colour. The firſt or exterior was 


of the ſame colour with the tube, viz. of a pale green, but its | 
upper part gradually inclined to a purple, the fecond and third Bi b,, 
had half the inner part greeniſh, and the, edges of a deeper , 
purple; the ꝗth was between yellow and white, terminating in me 
purple tops; the tops of the 5th were likewiſe purpliſh ; the 5 
petaloid ſegments of the 6th were very tender and white: The tr 

ſegmentz 


4 
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ſegments were of an oblong figure, and in the firſt ſeries termi- 
nated with obtuſe, in the others with more and more pointed 
tops ; the inner or fixth ſeries, which contained 13 of theſe ſeg- 
ments, exhibited all che edges finely and lightly, but irregu- 
arly cut and divided. The piſtillum of equal height with the 
ſurface of the flower, and hollow like a ſmall tube, ran, at its 
upper end, into as many ſine pale filaments, ſpread in the form 
of a crown, as there were ſegments in the inmoſt row, the day 
before the lower dropp'd from the ovarium; the place where 
it was to ſeparate was marked by a blackiſh circle, at which the 
tube ſeparated ſpontaneouſly from the ovarium or matrix, that 
is, the rudiments of the fruit; the piſtillum ſtill firmly adher- 
he Bi ing to the 0varium, The flower now fallen, being diſſected 
op, lengthwiſe, the origin of the ſtamina lay open to the eye; and 
it very plainly appeared that the petaloid ſegments of the 
fower, far from affording the leaſt mark of a natural partition, 
tack to very cloſe to the tube, that not one of them would quit 
it without tearing it off with violence, 255 5 
The fruit, tho' it did not come to its full growth, plainly 
erinced by inſpection alone, that it is not prickly. Upon dif- 
ſection it afforded a viſcous juice; and within was à cavity, 

| the ſides of which were every where, except at the bottom, 
thick ſet with a vaſt many ſmall villi, to each of which hung 
an oblong, white, pellucid veſicle, which is the rudiment of 
the future ſeed. | | 


A Deſcription of the Water Works at London Bridge ; by 
. Beighton. Phil. Tranſ. N* 417. p. 5. 


H E wheels are placed under the arches of London bridge; 
and mov'd by — common ſtream of the tide water of 
the river Thames, 1 

AB (Fig. 3. Plate VI.) repreſents the axle- tree of the water- 
wheel, 19 foot long and 3 foot in diameter; C, D, E. E are 4 
lets of arms, 8 in each place, on which are fixed GG GG, 4 
rings, or ſets of felloes, zo foot in diameter, and the floats 
HHH, 14 foot long and 18 inches deep, being about 26 in 


number, 


The wheel lies with its 2 gudgeons or centres, A, B, upon 2 
braſſes in the pieces MN, which are 2 large levers, whoſe ful- 
crum, or prop is an arch'd piece of timber, the levers being 
made circular on their lower fides to an arch of the radius MO, 
| and kept in their places by 2 arching ſtuds, fixt in the ſtock L, 
thro' 2 mortiſes in the lever MN. | 
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appiied a trundle or pinion, 8, of 6 rounds or teeth; and upon 


the trundle V, of 6 ronnds, works ; on whoſe axis is a winch, 


wheel is raiſed or let down, the cog-wheel II, is always equi. 
diſtant from M, and works or geers truly. = | 


in diameter, and 44 cogs working into a trundle K, 4 foot and 


inches ſquare, each of the necks being turned one foot from the 


faſtened down by caps. One end of this crank at I is placed 
cloſe abutting to the end of the axle-tree X, where they are at 
- thole ends 6 inches in diameter, each having a lit in the ends, 


# 


| By theſe levers the wheel is made" to riſe and fall with the 
tide, which 1s performed in the following manner. The lever, 
MN are 16 foot long; from M, the fulcrum of the lever, tg 
O the gudgeon of the water wheel, 6 foot; and from O to the 
arch at N, 10 foot. To the bottom of the arch N is fix x 
ſtrong triple cham P,, made in the faſhion of a watch. chain, 
oaly the links arch'd to. a circle a foot in diameter, with 
notches, or teeth, to take hold of the leaves of a pinion of caf 
iron Q; 10 inches in diameter, with 8 teeth in it moving on an 
axis. The other Jooſe end of this chain has à large weight 
hanging to it, to help to counterpoiſe the wheel, and preſerve 
the chain from ſliding on the pinion. On the ſame axis is fixt 
a cog-wheel R, 6 foot in diameter, with 48 cogs : To this is 


the lame axis is fixt T, a cog-wheel of 51 cogs, into which 


or windlats, W, by which one man, with the two windlaſſes 
raiſes or lets down the wheel, as there is occafion,'” 0 © 

And becauſe the fulcra of theſe Jevers, MN, are in the axis 
of the trundle K, viz. at Mor X, in what fituation ſoever the 


By means of this machine the ftrength of an ordinary man 
will raiſe about 50 ton weight. * . 


IT is a cog-wheel fixt near the end of the great axis, 8 foot 


4 in diameter, and 20 rounds, whoſe axis or ſpindle is of caſt 
iron 4 inches in diameter, lying in brafles at each end, as at X. 
Z Z. 18 a quadruple crank of caſt iron, the metal being 6 


centre, which is fixt in braſſes at each end in two head-ſtocks, 


where an iron wedge is put, one half into the end X, the other 
half into X, by means of which the axis X turns round the 
crank Z. Zi. „ 
The 4 necks of the crank have each an iron ſpear, or rod, 
fixt at their upper ends to the teſpective libra or lever, 4 l, 2. 
3, 4, within 3 foot of the end. Theſe levers are 24 foot long, 
moving on centres in the frame ; at the end of which, at 
C, 1, 2, 3, 4, are joined 4 rods with their forcing plugs, working 


into d 1, 2, 3, 4, four cylinders of caſt iron 4 foot 3 * 7 
| inches 
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bore above, and 9 below where the valves lie, faſtened 
rewd flanches, over the 4 holes of a hollow trunk of caſt 
Jon, having 4 valves. in it juſt over eee e, at the joining on of 
e bottom of the barrels, or cylinders ; and at one end a ſuck- 
g pipe and grate f, going into the water, which ſupplies all 


— 


e 4 cylinders alternate ly. 185 1 8 

From the lower part of the cylinders d 1, d 2, d 3, d 4, come 
nt necks turning upward archwiſe, as gg gg, whoſe upper 
darts are caſt with flanches to ſcrew up to the trunk hh; 
which necks have bores 7 inches in diameter, and holes in the 
runk above, communicating with them, at which joining are 
placed 4 valves. The trunk is caſt with 4 boſſes, or protube- 
ances, ſtanding out againſt the valves to give room for their 
_ and ſhutting ; and on the upper fide are 4 holes ſtopped 
ith plugs, to take out on occafion, to cleanſe the valves. Ove 
nd of this trunk is ſtopped by a plug i; to the other, iron 
pipes are joined, as #2 by flanches, thro which the water is 
orced up to any height, or place required, 
Beſides theſe 4. forcers, there are 4 more, placed at the other 
ends of the libr &, or levers (not ſhewn in the Fig. to avoid 


: 


confuſion, but to be ſeen on the left hand) the rods being fixt at 


71,2, 35 4 working in 4 ſuch cylinders, with their parts d d, Qc. 
e, gg, and i, as before deſcribed, ſtanding near & &. 

At the other end of the wheel at B, is placed all the ſame 
ſort of work, as is deſcribed at the end A, vis. 


The cog- wheel! I be 4 levers ac, ac, Sc. 
The trundle K 8 forcing rods ad, ad, Sc. 
The ſpindle X; 8 cylinders de, de, E5c. 

The crank I, 7 4 trunks, as ee, hh, c. 
The ſuck ing pipes f 2 forcing pipes, as 1. 


do that one ſingle wheel works 16 pumps. 

All which work could not be drawn in one perſpective view, 
without rendering it very much confus d. | 

The following 1s a calculation of the quantity of water rais'd 
by the engine at London- bridge. KEE | 

ln the firſt arch next the city is one wheel with double work 
of 16 forcers. 5 | | | 
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much of that column, as the height they riſe and fall. 


ter muſt continually flip or ſqueeze by, when it is raiſed toi 
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+ firſt wheel double work at one end, P Bi 
In the third Yand fingle at the other . Mc 
arch Poor wheel in the middle 3 
* «third wheel A 1. 
„ RT On 
One revolution of a wheel makes in every forcer 2 ffn u 
So that one turn of the 4 wheels makes 114 ſri 1 
When the river is at beſt, the wheels go fix% Wa 
times round in a minute, and but 4+ at middie & |, 


water ; 
The number of ſtrokes in a minute 684 
The ſtroke 2 foot and 4, in a ) inch bore, raiſes 0 res 


. They raiſe per minute 2051 YGally 
That is, 123120 gallons = 1954-hogſheads per hour, al 
at the rate of 46896 hogſheads in a day, to the height of 19 


This is the utmoſt quantity they can raiſe, ſuppoſing ther 
were no imperfections or loſs at all. LT 

But it is certain from the following confiderations, that u 
engine can raiſe ſo much, as will anſwer the quantity of wan 
the cylinder contains, in the length of the torcer, or piſtai 
motion : For, | | | 


7. The opening and ſhutting of the valves loſe nearly b 
2. No leather is ſtrong enough for the piſton ; but ſome w- 


conſiderable height; and when the column is ſhort, it will n& 
preſs the leather enough to the cylinder, or barrel: But eſpe- 
cially at the beginning, or firſt moving of the piſton, there i 
ſo little weight on it, that before the leather can expand, ther 
1s ſome loſs. . | | 
3. And this loſs is more or leſs, as the piſtons are looſer o 
tighter leather'd. _ . e 
4. When the leathers grow too ſoft, they are not capable i 
ſuſtaining the column to be raiſed. Gs 
5. If they be leather'd very tight, ſo as to loſe no water; 
_ a great part of the engine's force is deſtroyed by thx 
ict ion. N 


=; 


—— RES —2— Swi, 


— 


By ſome experiment: Mr. Bojghton accurately made on en- 
ges, whoſe parts are large and very well executed, they will 
e J and ſometimes & of the calculated quantity. 


However the perfections or errors of engines are to be com- 
red together by the calculated quantities or forces: For, as 


ey differ in thoſe, they will proportionably differ in their 
(io ual performances. | 8 


The power by which the wheels are moved is, as follows. 
The weight of the column of water on a forcer 7 inches in 
iameter, and 120 foot high W 


1 A9 U. the Ken aver. in a yard nearly 


Jo 1960 Iþ, on one forcer | 
Al g forcets always lifting 


hewhole weight on 3 
ne engine at Once 


Then the crank pulls the };bra 3 foot from the forcer, and 


x 5680 1b, = 146 Ct= 5 tun weight 


ther 3 feet from the center, 
| & 7 tun ; 
at 00 X 11,3 | 
Vater — „ le re | 
ons $3) 7971 (9,5 3 crank. | Pa PA | 
Wallower 2,2) 9,5 (4,3 on the trundle 
1 The ſpur-wheel : „ 
[he radius of the great wheel 10) 17, 2 (1,72 tun 


20 


The force on the floats 18 Ct 40 1b. 34,40 9 
But to allow for friction and velocity, may be reckoned x £ 

un, | | | 

he ladles or paddles 14 foot lon g pes 

18 inches Po 4 ng £ — 2274 ſquare feet. 


rue fall of water is ſometimes 2 feet 
of | = — — 
48 | 
tf 6 Gall. in a cubit foot 
de ) 268, 8 5 
10 Ib. in a Gall. 
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| gy, but half that loſs: And a 5 foot ſtroke draws ab 


conſideration in an engine, where the pipes will ſuſtain id ; 


part. 


the ſame way with it. 
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The velocity of the water 4 foot in 21” of time. 
21”; — 4 feet _—_— : = 68 5 H 5 
The quantity expended on the wheel, according to the x 
city of « —. 1433 hogſheads per ſecond. 15 * 
But at the velocity of the wheel 645 hogſheads per ſecond 
Ihe velocity of the wheel to the velocity of the water, 
1 to 22. MTN e 
Mr. Beighron makes the following obſervations on theſe 
ter-works. ; 4+ IRBvT 1 | o 
Tho' they may be juſtly efteem'd as good as any in EAN 
yet there are ſome things, as he conceives, which might bei 
rer'd very much for the better. — | 
1. If inſtead of 16 forcers they worked only 8, the yl 
might be 5 foot in each forcer, which would draw a great H 
more water with the ſame power on the wheel: For, then iu 
would be but + the opening and ſhutting of valves; c 


ouble the quantity of 2 ſtrokes of 2 foot and + each, by u 
F, in regard the velocity is double; which is the moſt yaluli 
force, ? ov 45 
2. The bores that carry off the water from the forcersx 
too ſmall ; there being (nearly) always 2 columns of ) ind 
diameter, forcing into one pipe of the ſame diameter, al 
7 A9 -＋E-4 = S. 1 

Therefore, thoſe pipes of conveyance ſhould be near 9 indy 
in diameter. 8 . 

The timber-work is all admirably well executed; and tt 
compoſition and. contrivance, both for ſtrength and ulefullh 
not exceeded by any he has ſeen. | | 

The cranks of caſt iron are better than of wrought iron ; i 
reaſon they are very ſtiff, and will not be ſtrained, but ſour 
break; and then they are cheap, and new ones eaſily put i. 

The wedge for putting on, or releafing the crank, and form 
is better than the ſliding ſockets, 'commonly made uſe of, 

The forcing barrels, trunks, and all their apparatus, xi 
very curioufly contriv'd for putting together, mend ing, alte 
or cleanſing, and ſubject to as little friction as peſſible in wh 


The machine for raiſing and falling the wheels is very ga 


tho? but ſeldom us'd, as he is informed: For, they will , 
almoſt any depth of water, and as the tide turns, the wheel Wl 


The | ; 


7 


In ſamed at Marly in France, in regard the latter are very 
gelign d in their cranks, and {ome other parts. ; 


tone broken in the Bladder, and voided thro the Urethra; 
25 Heiſter. Phil. Tranſ. N“ 417. p. 13. Tran ſlated 
Von the Latin. ; | 


WW; upwards of 60 years of age, but robuſt, and wont to live 


1 violent fits of the ſtone in the kidneys, and at times voided 
o' the urethra, not without exquiſite pain, a large quantity 
calculi, ſeveral of which were bigger than a pea : But at 
oth, namely 4 years ſince, he felt all the ſymptoms of the 
ne in the bladder; ſo that when he made water, it was with 


an k 33 2 . . 

oft exquiſite pain in the region of the pubis and perineum. 

ſul 1728, after he had for ſome time us'd ſeveral medicines, 
ceially the tinctura anti-nephritica, Lipfienſis or Rothiana, 


they call it, and at the ſame time conſtantly uſed for his 
Wd inary drink that kind of beer (famous in theſe parts for the 
re) brewed at Koenigs- Lutter, a town in Brunſwick, and cal - 
d Duchſiein, and upon that account exported into foreign coun- 
es, he ſometimes felt violent pains in making water, a niſus and 
conſtriction in the bladder, and as if one or more calculi were 
oken and ſplit therein: Upon which he immediately voided 
ih his water ſome bits of a broken calculus, which for ſeveral 
Ws after were followed by others; till at length by * 
em, he is now healthy and ſtrong and free from calculi an 
| pain, The different colour of the ſeveral pieces, ſome of 
lich were of a duſkiſh and others of a yellowiſh hue, ſome- 
at reſembling ſulphur, plainly ſhews that this patient had 
reral calculi at the ſame time, and thoſe bigger than that they 
uld paſs whole thro the urethra; beſides, the different ſeg- 
ents of theſe pieces, (ſome of which were ſegments of a 
reater, and others of a ſmaller arch) evince the ſame thing. 
Je patient ſolemnly averred he voided above a hundred of 
ele pieces: Some of theſe piece were half as big as one's 
umb, and a great many of them were of a ſmaller ſize; their 
ternal ſoperñcies was convex, and the internal of moſt of 
pcm concave z and ſome of them exhibited the zucleus of a 
culus, as it is called. The number, and the very aſpect of 
- - the 
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heſe engines at London bridge are far ſuperior to thoſe ſo 


NE idmannus, chief oeconomiſt of the ſecular mona - 
N ſtery of Marienthal, in the territory of Brunſwick, a a 


d., bad at firſt for ſeveral years been troubled with frequent 
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the bits of broken calculi, do farther confirm. their having wy 
come from the bladder, apd their having been once whoſe fn 
therein, which, afterwards were broken, and thrown out: l. 
whether by the uſe of the medicines, or of the beer, or by th 
force of nature, the Dr. cannot determine. By the great convex 
of the ſegments of the bits it may be judged, 1 hardly 10 
of the calculi were bigger than a nutmeg, and that ſeveral d 
them were of a ſmaller fize. Let in the mean time they fen 
to him to evince, that the ſolution. of ſtones in the bladde i 
not altogether impoſſible, tho* probably, it may be a thin 
that very rarely happens. ME ent we arp an 4 


Concerning the Froſt in January 1530-1 ; by Mr. Derhin 


Phil. Tranſ. N“ 419. p. 16. 


1 N ®Phil. Tranſ. N 324, Mr. Derbam gave an account of 
ſome of the moſt remarkable froſts, he could find any rel 
tion of; and particularly of that great, and he had almoſt faid 
univerſal one in 1908, which the Royal Society had very good 
hiſtories of from divers parts, and which he in that Tranſalin 
had taken from the original papers, : 4 
In that Tyanſaction he has made it very probable, that the 
greateſt deſcent of the ſpirits in the thermometer was on Dy: 
cember zo, 108, when the ſpirit in his tube was within f. « 
an inch as low, as it is with artificial freezing with inow, or ice 
and ſalt: And in the froſt in January 1730-1 it was almok, i 
not altogether, as low, 55 ien 
The freezing - point of his thermometer is 10 inches (which 
he calls 100 degrees) above the ball; and the moſt intenſe free 
ing (accord ing to the methods mentioned in that Tranſaftion) 
is juſt at, or very little within the ball. And on January zo, 
about ſun · riſe, the thermometer was but an inch, or 10 degrees 
above the point of extreme freezing; and on February z, only 
at F an inch, or 5 degrees. And confidering that the thermo- 
meter he obſerved with in 108, was leſs accurate, and diff 
rently graduated from that which he had at this time, be is apt 
to think, that the froſt on February z, was altogether as in 
tenſe, as that on December 30, 1708 : For, tho' a frigorific mix: 
ture ſunk the ſpirits but onœtenth lower in the old thermometer, 
and about 5 or 6 tenths in that he obſerved with at this time; 
yet he takes the difference to be little, or none at all, on ac: 
count of the tenderneſs of the new above the old glaſs. 
And this degree of cold he takes to be as exceſſive, as In a 
of the years mentioned in the ſaid Tranſaction; nay, 14 


<s woe ow. =—@ wi — — —_ > — 
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be years when the Thames at Zondon was frozen over; and he 


Fu, ure, colder than in 1716, when that river was frozen over 
e logs r ſeveral miles; and booths and ſtreets were made. on the ice, 
ut; bu o roaſted thereon, Sc. For, the loweſt point of freezing 
by th n 1716 was on January 7, when the ſpirits fell to 35 degrees 


x. in the thermometer he made uſe of at this time: But the 
ay ay me cauſe of the freezing of the Thames that year was not 
eral of barely the exceſs of the cold, but the long continuance of it; 
Jen hich was allo the chief cauſe of thoſe remarkable congelations 


ada that river in 1683 and 108, when Mr. Derham law 
5 thug oxches driven over the ice, large fires made on it, Cc. | 


eral [Experiments concerning 4 Electricity; by Mr. Ste- 
phen Gray. Phil. Tranſl, N“ 417. p. 18. 


February 1728 9, Mr. Gray repeated ſome of the experi- 
unt of ments he had formerly made, in the firſt diſcovery. of an 
J rele electrical attraction in feveral bodies, not before known to have 
wo property ; he made ſeveral attempts on the metals, in order 
„ed ſee, whether they might not be made to attract by the ſame 
alin method as other bodies were, vis. by heating, rubbing, and 
Ws hammering ; but without any ſucceſs :: He then reſolved to 

. ure a large flint-glaſs tube, to ſee if he could make any farther 
n De diſcovery with it, having recollected a ſuſpicion which he had 
t. Med ſome years beſore, namely, that as the tube did, when rubbed 
ebe dark, communicate a light to bodies, whether it N 
of, M r at the fame time communicate an electricity to them; tho 
which he never hitherto tried the experiment, not imagining the tube 
frees 


ebam. 


bold have fo conſiderable and ſurpriſing an influence, as to 
auſe them to attract with ſo much force, or that the attraction 
would be carried to ſuch vaſt diſtances; as ſhall be found in the 
quel of this 7. ranſattion. in F-1 „ 1 
Before he proceeds to the experiments, he gives a deſcription 
of the tube: It is 3 foot 5 inches in length, and near 1. 2 inches 
in diameter: He gives the mean dimenfions ; the tube being 
larger at each. end than in the middle; the bore was about an 
ch: To each end he fitted a cork, in order to keep the duſt 
but, when the tube was not in uſe. 4 
The firſt experiment he made was to ſee, whether he could 
ind any difference in irs attraction, when the tube was ſtopped 
t both ends with the corks, or when left open; but he could 
perce ive no ſenſible difference : But upon holding a down-fea- 


. 


would go to the cork, being attracted and repell'd by it, as b 
Ver. . „ e 


ther over againſt the upper end of the tube, he found, that it 


am md oats edi. add 


1 


, 
3 
i 


- th - tube, when excited by rubbing. | He then held the feath 


* 


1 


that the ball attracted and repell'd the feather with more Vivou 


for ſeveral times together: He then fix 


uſe firſt of iron, and'then of braſs · wire, to fix the ball oh, i 
ſerting the other end of the wire in the cork, as before; and 
found that the attraction was the ſame, as when the fir ſti 
were made uſe of; and that when the feather was held or 


it was then nearer the tube, yet its attract ion was not ſoſtrong1 
that of the ball. When the wire of 2 or 3 foot long was ui 
- Its-vibrations causd by rubbing the tube, made it ſomey 
.. troubleſome to be managed: This put Mr. Gray upon thinkin 
whether if the ball were hung by a packthread, and ſuſpend: 
by a loop on the tube, the electricity would not be carried don 
the line to the ball; he found it to ſucceed accordingly: Þo 
upon ſuſpending the ball on the tube by a packthread ibn 


ivory ball attracted and repell'd the leaf. braſs, over which! 
. was held, as freely as ut. had done, when it was ſuſpended: 
that weigh'd 1 pound and 5. 
ſee upon what othgr bodies the tube would have the ſame ci 
of lead; then with larger quantities of metal, ſuſpending thi 


vel, tongs, iron-poker, a copper-tea-kettle (which {ucced 


the leaf braſs to the height of ſeveral inches. Aſter be! 


ther attracted and repell'd; at which he was much ſurpri 
and concluded that there was certainly an attractive yiny 


He fixed an ivory ball of about t. 3 inches in diameter, wil 


* 5 
4 # * 


4 


* 
* 


over againſt the flat end of the cork, which ſeveral times 


communicated to the cork by the excited tube. | 


a hole thro? it, upon a fir-ſtick about 4 inches long, thruſt 
the other end into the cork ; and upon rubbing the tube, fon 


than the cork had done; repeating its attractions and repuliy 


i x'd the ball upon long 
ſticks; firſt upon one of 8 inches, and afterwards upon ore 
24 inches long, and found the effect the ſame. Then he ma 


againſt: any part of the wire, it was attracted by it; but thi 


3 foot long; when. the tube had been excited by rubbing, t 


ſticks or wire; as did alſo a ball of cork, and another of le 


After he had found that the ſeveral bodies above mentio 
had an electricity communicated to them; he then went on! 


beginning with the metals, ſuſpending them on the tube byt 
method above-mentioned ; firſt in ſmall pieces, as with a f. 
nea, a ſhilling, a halfpenny, a piece of blocktin,»and a pit 
on the tube with packthread.. Here he made uſe of a fire. 


ed the ſame, whether empty, or full of cold or hot water)? 
a filver pint pot ; all which were ſtrongly electrical, attrafl 


fu 
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und that the metals were thus electricaꝭ; he went on to 
lake trials on other bodies, as flint-ſtone, tand-ſtone, load- 
one, bricks, tiles, chalk z and then on ſeveral vegetable 
ſy ſtances, as well green as dry; and found that they had all 
* them an electric virtue communicated to them, either by 


ds eing ſuſpended on the tube by a line, or fixed on the end of 
ter, zu by che method above · mentioned. | . 
thro He next proceeded to try at what greater diſtances the 


ric virtue might be carried, and having by him part of 
WS hollow walking cane (which he ſuppoſes was part of a fiſh- 
epa ng rod) two foot ſeven inches long; he cut the great end 

i, to fit it into the bore of the tube, into which it went 
bout five inches; then when the cane was put into the end 
he wf the tube, and this laſt excited, the cane drew the leaf- 


| on, ls to the height of more than two inches, as did allo the 
A ory ball, when fix d to the cork and ſtick at the end of the 
fr fe. A ſolid cane had the ſame effect, when inſerted in the 
eld o abe after the ſame manner as the hollow one had been. He 


but u then took the two upper joints of a large. fiſhing-rod, the 
one of Spaniſh cane, the other partly wood, and the upper 
end whale-bone, which, together with the tube, made a 
ewa length of more than 14 foot. Upon the lefler end of the 
unk vhale- bone was fix d a ball of cork iof about one inch and a 
quarter in diameter; then the large end of the rod being 
inſerted in the tube, the leaf-braſs laid on the table, and the 
tube excited, the ball attracted the leaf-braſs to the height 
ab of about three inches by eſtimation. With ſeveral pieces of 
Haniſh cane and fir- ſticks he afterwards made a rod, which 
together with the tube, was ſomewhat more than 18 foot 
long, which was the greateſt length he could conveniently 
uſe in his chamber, and he found: the attraction very nearly, 

it not altogether, as ſtrong, as when the ball was placed on 
ſhorter rods. „ *0t. 20007 , von 

t on! May 14, 1729, between 6 and 7 o'clock in the evening, 


elfe having procur'd a rod of about 24 foot, that conſiſted of 
by 2 fir-pole, of cane, and the top of reed, upon the end of 
2 ol vbich the ball of cork was placed, and the large end of the 
pit rod put into the tube about ſeven or eight inches; then the 


leaf-braſs being laid down, and the tube rubbed, the ball 
attracted and repell'd the leaf-braſs with vigour :- So that it 
was not at all to be doubted, but with a longer pole the 
electricity would have been carried much farther. 1 


pon 7; May 


r 22 


148 MEMOIRS of the 


| (which was the height Mr. Gray ſtood at in a balcony, fron 


open air, the leaſt wind that is ſtirring carrying away the 


dicularly, but without ſucceſs, for want of then making ul 


ball, and the tube rubbed, there was not the leaſt ſign d 


May 16. he made a rod 32 foot long, including the tube 
the larger part of it was a fir- ſtaff about fix foot and a hyl 
Jong, the reſt was of cane, and reed for the top part there 
All things being prepared as before, the effect was the {ans 
as in the laſt experiment; only the pole bending ſo much 
and vibrating by rubbing the tube, made it more troubleſom 
to manage the experiment. This put him upon mah 
the following experiments. 1. 24 
May 19, about (ix in the morning, the ivory ball bei 
ſuſpended on the tube by a line of packthread 26 foot log 


the court where he ſtood that held the board with the el. 
braſs on it) and then the tube being rubbed, attracted the let. 
braſs to the height of near two inches, as he that aflife( 
informed him. This was repeated with the cork-ball wih 
the ſame ſucceſs. 1 | 
May 31, in the morning, a line of 34 foot in length un 
tied to a pole of 18 foot: So that the pole and line together 
were 52 foot. With the pole and tube Mr. Gray ſtood inthe 
balcony, the aſſiſtant below in the court, where he held the 
board with the leaf-braſs on it; then the tube being excited 
as uſual, the electric virtue paſſed from the tube up the 
ole, and down the line to the ivory-ball, which attraft 
the leaf-braſs; and as the ball paſſed over it in its vibration, 
the leaf-braſs would follow it, till it were carried off the 
board: But theſe experiments are difficult to make in thc 


leaf-braſs. | t 

Some time after he made ſeveral attempts to carry the 
electric virtue in a line horizontally ; fince he had not th 
opportunity here, of carrying it from greater heights perpet 


of proper materials, as will appear from what follows, Ide 
firſt method he made trial of was by making a loop at eic 
end of a line, and hanging it on a nail, driven into a bean, 
the other end hanging downwards; thro' the Joop at thi 
end the line with the 1vory-ball was put, the other end 

this line was by a loop hung on the tube: So that the part of 
the line next the ball hung perpendicular, and the reſt of the 
line horizontal: Then the leaf-braſs being laid under the 


attraction perceiv'd. Upon this he concluded, that when the 


electric virtue came to the loop, that was ſuſpended ” , 
| beam, 


'Roy at Sr wa 


am, it went up the ſame to the beam: So that none, or 
u little of it at leaſt, came down to the ball; which was 
-rwards verified, as will appear by the experiments that 
ill be mentioned hereaſter. IN 
June 50. 1729, Mr. Gray went to Ofterden- place, to give 
. Mycler a ſpecimen of his experiments: The firſt was 
Jom the window in the long gallery, that opened into the 
all, the height being about 16 foot; the next experiment 
25 from the battlements of the houſe down into the fore- 


hurt, 29 foot; then from the clock-turret to the ground. 


hich was 34 foot; this being the greateſt height we could 
"me at; and not withſtanding the ſmallneſs of the cane, the 
af braſs was attracted and repell'd beyond what Mr. Gray 
pected. As we had no greater heights here, Mr. Vpeler 
3s deſirous to try whether we could not carry the electric 
irtue horizontally: Mr. Gray then told him of the attem 
e had made with that defign, but without ſucceſs; as allo 
the method and materials made uſe of, as mentioned above. 
ir. Iheler then propos'd a ſilk line to ſupport the line, by 
hich the electric virtue was to paſs. This Mr. Gray told 
im might do better on account of its ſmallneſs: So that there 
pould be leſs virtue carried from the line of communication; 
ith which, together with the apt method Mr. MWheler con- 
riv'd, and with the great pains he took, and the aſſiſtance 
f his ſervants, we ſucceeded far beyond our expettation, 
The firſt experiment was made in the matted gallery 
/uly 2. 1729, about 10 o'clock in the morning. About four 
vot from the end of the gallery there was a croſs-line, fixt 
y its ends to each fide of the gallery by two nails; the 


middle part of the line was filk, the reſt at each end pack- 


bread, then the Jine to which the ivory ball was hung, and 
dy which the electric virtue was to be convey'd to it from the 
ube, being 80 foot and a half in length, was laid on he 
roſs ilk line; fo that the ball hung about nine foot below 
t. Then the other end of the line was by a Joop ſuſpended 
dn the glaſs cane, and the leaf-braſs held under the ball on 
piece of white paper; when the tube being rubbed, the 
21] attracted the leaf-braſs, and kept it ſuſpended for ſome 
time. | 

| This experiment ſacceeding, and the gallery not permit- 
ting to go any farther in one length, Mr. Hheler thought of 


another expedient, by which we might increaſe the length of 


Pur line; which was by putting up another croſs line near 


the 
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the other end of the gallery; and over the filk part of hy 
the lines there was laid a line, that was long enough to he 
returned to the other end, where the ball hung; and thy 
now both ends of the line were at the ſame end of the gallery, 
Ty care was taken that the tube was far enough off fran 
aving any influence upon the leaf-braſs, except what paſſe 
the line of communication: Then the cane being rubhe 

F and the leaf-braſs held under the ivory ball, the elegy: 
1 virtue paſſed by the line of communication to the other end 

, the gallery, and returned back again to the ivory ball, whid 
attracted the leaf-braſs, and kept it ſuſpended as befor 

The whole length of the line was 147 foot. 

We then thought of trying, whether the attraction voll 
not be ſtronger, without doubling or returning the lin 
which we found means of doing in Mr. Wheler's barn, when 

we had a line of 124 foot long, 14 foot of which hung perpet 
dicular from the filk line; and now the attraction was, a8 ge 
then concluded, ſtronger than when the line was return'd, x 
in the matted gallery. oe 

July 3, between 10 and 11 o'clock in the morning we went 
again into the barn, and repeated the laſt mentioned exper: 
ment, both with the tube and cane; but the attraction wa 
not ſo ſtrong, as the preceeding evening, nor was there { 
great a difference in the attraction, communicated by the 
ſolid cane and glaſs tube, as one would have expected, car 
fidering the — of their lengths and diameters, 

We then proceeded farther, by adding ſo much more line, 
as would make a return to the other end of the barn, th; 
whole length of the line being now 293 foot; and tho the 
line was fo much lengthened, we found no perceivable diff 
rence in the attraction, the ball attracting as ſtrongly as befor, 
This encouraged us to add another return; but upon begun 
ning to tub the tube, our ſilk lines broke, not being ſtrong 
enough to bear the weight of the line, when ſhaken by tie 
motion-communicated to it by rubbing the tube. Upon tals 
inſtead of the ſilk we put up ſmall iron wire; but this wi 
too weak to bear the weight of the line: We then took brit 
wire of a ſomewhat larger ſize than the iron wire. Til 
1 ſypported our line of communication. But tho” the tube wat 
= well rybbed, yet there was nat the leaſt motion or attractim 
1 communicated by the ball, neither with the great tube wbich 
1 we made uſe of, when we found the imall ſolid cane to be 


ijne ffectual. By which we were now convinced, ot ir 


EEE 


i 
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to bs ceſs we had before depended upon the lines that ſupported 
d th be line of communication, being filk; and not upon their 
ler, being ſmall, as before trial Mr. Gray imagined it might be; 
te tame effect happening here as it did, when the line that 
paſſe! is to convey the electric virtue is ſupported by packthread, 


be! z. that when the effluvia come to the wire, or packthread 
edi; chat ſupports the line, it paſſes by them to the Amber, to 


endo which each end of them is fixt; and ſo goes no farther 
which forward in the line that is to convey it to the ivory ball. 
efore, Finding that our ſilk threads were too weak to bear many 
returns of line, Mr. }/heler thought of another way of manag- 
woull ing them: ſo that fewer returns might be upon each ſilk line; 
lun which was by placing two other croſs lines ſome feet beiow 
where the upper ones: 80 that every other turn of line was ſuſ- 
rpen- ended by the lower croſs line. By this means there was but 
15 the weight of line upon each filk of what there was, 
d, u when only two croſs lines were made uſe of as before. By 
this cdptrivance we could add a much greatet length of line 
went without danger of breaking our filk. We then peru à line, 
pen. WW that was 666 foot in length, by eight returns; Then the leaf- 
wa WY braſs being held on a piece of white paper under the ivory 
e ball; and the tube, with the other end of the. line ſuſpended 
che WW thereon, being rubbed for ſome time, the leaf-braſs was 
col. attracted as manifeſtly, as it had been with much ſhorter 
lines. We then repeated the experiment with the little 


line, ſhort ſolid cane, and found there was ſomewhat of an attrac- 
the tion, but not near ſogreat as with the large tube. Eh 
) , p | . | | i 2 4 « 444 

the e Tho' the going — returning of the electric efluvia was 
ile very ſurprifing, yet we were willing to try, how far the 
ore, attractive virtue might be, carried in a continued right line; 
gn- the method of doing which was as follows : That end of the 
ang line where the attraction was to be made, was ſuſpended on 
the ma {ilk line, that was fixed croſs the garret- window on the 
hls north fide of the houſe, which was by eſtimation about 40 
was foot high: At about 100 foot from hence two rods or poles 
ral of about ten foot in tength, and at two foot diſtance from each 


other, were driven into the ground in ſuch a manner as that 


00 garden, beyond thele in the large field, that is ſeparated from 
ich the garden by a deep fols; about the ſame diftance from the 
be firſt were fixed another pair of poles; then four others at a 
the like diſtance: Upon the ends of theſe poles were tied the 


they ſtood nearly perpendicular. Theſe were in the large 


croſs 


—— — 4 — 
* 


3 * Lamas Loire 


" EW SHY 
8 3 


** ( 


152 MEM O! R S of the 


croſs lines of filk, in order to ſupport the line of communic 
tion; which being laid onthe ſilk lines, the ivory ball h j 
ing in the garret window z and the other end of the line bei 
hung by a loop on the tube, the leaf-braſs was held under hy 
ball; and after the tube had been rubbed for ſome th 
they call'd to Mr. Gray to let him know, that there wa, 
attraction of the leaf-braſs: This was ſeveral times repens 
with ſucceſs. Then Mr. Nheler came into the field, 3 
rubbed the tube himſelf, that Mr. Gray might ſee there un 
an attraction; which he did, tho' he perceived it not wh 
1o ſtrong, as when the attraftion was convey'd by a Jonge 
line by returning it, as in the experiments above - mentioned 
The length of the line was 650 feet. This was ſeveral ting 
repeated; but the experiment being made in the eveniy 
at length the dew began to fall. We began about 7 och 
or ſome little time aſter; but before 8 o'clock the 'attradn 
ceas d: But whetber this was caus'd by the dew falling, o 
by Mr. Gray's being very hot, we could not poſitively (y, 
This experiment was made July 14, 172 9. 
N. B. That tho' we call the carrying the electric virtue h 
the lines in this poſition horizontal, you are not to underſtind 
in a ſtrict ſenſe, as may be eaſily perceiv'd by the deſcripic 
of the method; and that as the line ſwagged down mu 
below the filk lines that ſupported it, in the middle pin 
between thoſe lines it was ſome feet longer than the di. 
tance of the poles. 5 | 
Some days after this experiment was repeated from the 
q turret cloſet window, when the line was 765 feet; and the 
| attraction was no leſs perceivable than in the experiment 
| 


— — — —t IIa 
- c 
r 


above - mentioned. 15 
The following experiments, made at Mr. Mheler'. fre 


[ that large ſurfaces may be impregnated with electric eftiuv. . 

I* A large map of the world, containing 2) ſquare feet, a 
1 alſo a table cloth, containing 59 ſquare feet, being ſuſpendel 

| in on the tube by packthreads, became electreal: An umbrello, WW: 

ſuſpended by a packthread, tied to the handle thereof, becine Wl 

ſtrongly electrical. 2 8 

= An experiment to ſee whether the electric virtue uod 
| N be any way hindered by the magnetical effluvia of a loud: 

ih ſtone. e L 

The loadſtone had a ſmall key ſuſpended by one of h 

| armirg irons, ard both of them were ſuſpended cn the ue. 


by 
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:kthread, then the tube being rubbed; both the key 
1 Dany h pu Arn det the leaf: braſs; the attraction being the 
- brig ume as that of other bod ies. . : 
der th An experiment made to ſhew that the electric virtue is 
e tins M rried ſeveral ways at the ſame time, and may be convey'd 
Was a | rable diſtances. | 
© Pearl ogy were made three ſtands, each compoſed of two 
d, an pright pieces of fir, fixt perpendicular, near the ends of a 
re uy ang ſquare board, near a foot and a halt diſtant from one 
t 10 WM. cher, Upon the tops of theſe were tied threads of filk to 
long upport the lines of communication with the tube and attract- 
toned, no bodies. One of thele ſtands was placed in Mr. }peler's 


time 
enieg 
Cheek 
action 
ng, 0 
1 


reat parlour, near the farther end; another in the little 
arlour ; and a third in the hall, which was between the two 
darlours: As the other two were. one of them to the right, 
nd the other to the left hand, this laſt was placed near the 


ther about 20 feet from the place where the tube was held: 
Then there were taken three ſmall ſquare pieces of wood, 
hat were tied to three lines of packthread; theſe were about 


ve by 
Ihe lengths above-mentioned : They were laid on the filk 


tand 


ptica ines; and by loops at the other ends were {uſpended on the 
much WW bc : Then the leaf-braſs being held under the pieces of 
ban ood, and the tube rubbed, they all of them attracted the 
Gil eaf-braſs at the ſame time: And ſome time after in Mr. Gray's 


bſence, Mr. Vyeler tried a red hot poker; and found that 
he attraction was the ſame, as when cold. He alio ſuſpended 
live chick upon the tube, by the legs, and found that the 
reaſt of the chick was ſtrongly electrical, 

At Mr. Godfrey's Mr. Gray made the following experiments, 
newing that the electric virtue may be carried from the 
ube, without touching the line of communication, by only 
deing held near it. | | | 
The firſt of theſe experiments was made Auguſt 5, 1729. 
He took a piece of hair cloth, ſuch as linen-cloaths are dried 
dn, of about 11 foot in length; which, by a loop at the upper 
each of it was ſuſpended on a nail, that was driven into one of 
he rafters in the garret, and had ar its lower end a weight ot | 
14 pounds, hung to it by an iron ring: Then the leat-braſs 
vas laid under the weight, and the tube rubbed, ard being 
elde ncar the line without touching it, the lead-weight 
attracted and repell'd the leat-brafs for {evetal times together, 
Wo the beigbt of ar leaſt three, if not four inches. If the 


Vet. 1 U tube 
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hey 


all window forwards : The two firſt were about 50 feet; the 


r oe 2 OY , % ( —— 
= __ 


D * — — 23 
ds r . 


. , — — — — 
tdi. db dank. 


= * C = we _ ITT ls ia F 
= * n * = l : 
= = _ 


=__ A a — 2 * — — — —— 2 abo - \ 
_ DD a ak n 2 | by 
* 5 Feen een m_ g EA als... 
g 4 = m 
= n m _ _— Y * — _ 


vert 


to be near the rafter, where the welght was ſuſpended by the 


carried ſeveral ways at the ſame time, by a line of commuli 
cation, without touching the ſaid line. 


held near one of the lines, both the corks attracted: But that 
which was fartheſt much ſtronger than that near which the 


Eray is apt to think, that the electric effluvia paſs thro all 
ceaſes till the body be remov'd, and the other be again excited 


* tric virtue might not be convey'd to a rod, without inſerting 
into he bore of the tube, or without touchirg the rod, whic 


194 MEMOIRS of the 


tube were held three or four feet above the weight 
would be an attraction; but if it were held higher up 


5 there 
3 fon 


hair-line, there would be no attraction. 
An experiment ſhewing that the electric virtue may be 


There were taken two hair: lines, between four and five fe 
long; to each of theſe was tied a ſquare piece of cork, by 
packthread ; the lines were ſuſpended by loops at their upper 
ends upon two nails; near the lower ends there was tied 9 
the hair-lines a piece of packthread, by which there was; 
communication between the two hair-lines ; then the leaf. 
braſs being laid under the corks, and the tube rubbed, and 


tube was held. About the middle of the line of communica. 
tion they both attracted with equal force. 3 
Some time after, at Mr. Mheler's, we made the following 
experiment, in order to try whether the electric attraiog 
be proportional to the quantity of matter in bodies. 
There were made two cubes of oak, about fix inches ſquare, 
the one ſolid, the other hollow : Theſe were ſuſpended by 
two hair-lines, nearly after the ſame manner, as in the exye- 
riment above-mentioned : The diſtance of the cubes from 
each other was, by eſtimation, about 14 or 15 feet; the 
line of communication being tied to each hair-line, and the 
leaf. braſs placed under the cubes, the tube was rubbed and 
held over the middle of the line, and as near as could be 
gueſs'd, at equal diſtances from the cubes; when both of 
them attracted and repell'd the leat-braſs at the ſame time 
and to the ſame height: So that there ſeemed to be no more 
attract ion in the ſolid, than in the hollow cube; yet Mr. 


the interior parts of the ſolid cube, tho' no part but the ſurtace 
attracts: For, from ſeveral experiments it appears, that ! 
any other body touch that which attracts, its att raction 


by the tabe. 


The ſequel of the experiments made at Mr. Godfrey's. 
Mr. Gray next went on with an experiment to ſee if theelec: 
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be fund to ſucceed, by ſuſpending the rod either by lines 
0 ſilk, or by pieces of horſe- hair fiſhing lines, placing a ball 
fcork on the leſſer end of the rod. 5 | 

Aupuſt 13, 1729. he took a large pole, that was 2) feet 
Jong, tu / o inches and a half in diameter at the great end, 
d about half an inch at the leſſer end: It was that fort of 
wood they call horſe-beech, with the rind on. This was ſuſ- 
ended by two hair-lines of about four foot and a half in 
length ; the firſt line was about two foot from the great end of 
the pole ; the other about eight foot from the lefler end: So 
that the pole hung horizontal. At the ſmall end of the pole 
was ſuſpended a ball of cork about an inch and a half in 
dameter, by a packthread about a foot long, and a ſmall 
feaden ball upon the cork to keep the packthread extended: 
Then the leaf-braſs being laid under the cork, the tube rub- 
hed, and held near the great end of the pole, the cork-ball 
attracted the leat-braſs ſtrongly to the height of an inch, if 
dot more: Then the leaf-braſs being held under ſeveral parts 
of the pole, it was attracted thereby, as Mr. Godfrey obſerv'd, 
but not near ſo ſtrongly as by the cork. _ 

About the beginning of September 1729, Mr. Gray made 
the following experiment, which ſhews that the electric efflu- 
via will be carried in a circle, and communicated from one 
circle to another. 1 

There was taken a hoop of about two foot, two inches in 
diameter; this he ſuſpended by a hair-line upon a nail, 
driven into a beam; the line was about four foot long; then 


| the leaf. braſs being laid under the hoop, the tube was rubbed, 


and held within the hoop, near its upper fide, without touch- 
ing it, by ſeveral inches: Then the lower part of the hoop 
attracted and repell'd the leat-braſs ſtrongly ; but when held 
near the lower part, there was very little, if any, attraction. 


[f the tube were held near the outſide of the hoop, it attracted; 


but ſtrongeſt, when at the ſame time it was held near the 
knot of the hair-line, by which the hoop was ſuſpended. To 
this hoop there was tied a leſſer hoop of about a foot and a 
half in diameter: It was tied to it by packthread; ſo as to 
hang below it about two inches. They were ſuſpended 


together by the hair-line ; then the Jeaf-braſs and tube being 


prepared, as mentioned before, the-tube being held near the 
upper hoop, the lower part of the lower hoop attracted 
irongly; and when held near the upper part of the lower 

| 2 hoop, 
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hoop, but very weakly: But when held near the lower pan 9 
the lower hop, there was no attraction. 3 
September 5, Mr. Eray made the follow ing experiment, which 
ſhews that the electric efffuvia have the lame effect in a cixck 
when its poſition is hor zontal. f 
He took a large huop, of ſomewhat more than 3 foot diam. 
ter, and about — inches and a half in breadth; to this wer 
tied, ar near <qua] dittances, 4 lines of twine (i. e. three threw 
of packthread wilted together) each about 2 feet 8 inches bony, 
Theſe were ticd with their ends together to a hair-line of abay 
2 foot and a half long, by which the hoop was ſuſpended on: 
nail, as in the other experiments; ſo that the hoop hung ton 
in a horizontal poſition: Then the braſs- leaf being laid under 
the edge of the hoop, at between 2 and 3 inches below it; the 
tube being rubbed, and held between the cords without touch: 
ing them, the leaf-braſs was attracted and repell'd for fever] 
times together; but when held near the outſide of the hoc, 
oppoſite to that part where the leaf. braſs lay, the attradin 
was much ſtronger. 
About the latter end of autumn 1729, he reſumed his en. 
quiry aſter other electric bodies, and found many more that hare 
the fame property, and may be excited to attract by the fame 
method: As for inſtance, the dry wither'd leaves of reeds and 
flags, graſs and corn, both leaves and ſtraw ; the leaves of 
trees, as thoſe «of the laure], oak, walnut, cheſnut, hazle nut, 
apple and pear-tree leaves: So that we may conclude, that the 
leaves of all vegetables have this attractive virtue. | 
Mr. Gray made the following experiments at his chamber 
March 23, 1730. he diflolved ſoap in the Thames water; then 
he ſuſpended a tobacco pipe by a bair-line ; ſo as that it hung 
nearly horizontal, with the mouth of the bowl downwards; 
then having dipped it in the ſoap- liquor, and blown a bubble, 
the leaf braſs being laid on a ſtand under it, and the tube rub- 
bed, the braſs was attracted by the bubble, when the tube way 
held near the hair- line. Then he repeated the experiment with 
another bubble, holding the tube near the ſmall end of the 
ipe; and the attraction was now much greater, the leat-brals 
16525 attracted to the height of near two inches. 
March 25, he repeated this experiment after a ſomewhat 
different manner: 'The pipe was now ſuſpended by two lines 
white lewing filk, of about 5 foot and + long; theſe were 
hung u] on 2 nails, driven into the beam of his chamber, ay 
£ 5 | 50 a foot 
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bot diſtant from each other, by loops at the other ends of the 
nes, by which the pipe was ſuſpended ; then the bubble being. 
lown, by holding the tube to the ſmall end of the pipe, the 
able attracted the leaf-braſs to the height of near 4 inches. 
bis experiment was made in order to ſee whether fluid bodies 
ould not have an electricity communicated to them. n 
April 8. Mr. Eray made the following experiment on a boy 
tween 8 and 9 years of age: His weight with his cloaths on 
12s 40 pounds 10 ounces. He ſuſpended him in a horizontal 
ſton, by 2 bair-lines, ſuch as cloaths are dried on: They 
cre about 13 foot long, with loops at each end. There was 
geiren into the beam of his chamber, that was a foot rhick, a 


ir of hooks oppoſite to each other; and 2 foot from thele 


mother pair in the ſame manner. | | 
Upon theſe hooks the lines were ſuſpended by their loops g 
0.28 to be in the manner of two ſwings, the lower parts hanging 
vithin, about 2 feet from the floor of the room: Then the boy 
vas laid on theſe lines with his face downwards; one of the 
lines being put under his breaſt; the other under his thighs : 
hen the leaf-braſs was laid on a ſtand, which was a round 
hoard of a foot diameter, with white paper paſted on it, ſup- 
ported on a pedeſtal a foot high, which Mr. Gray had fre- 
quently made uſe of in his experiments: Upon the tube's being 
ubbed, and held near his feet, without touching them, the 
leat-braſs was very vigorouſly attracted by the boy's face; fo 
as to riſe to the height of 8, and ſometimes 10 inches. 


r. Gray put a great many pieces of leaf-braſs on the board 


together, and almoſt all of them roſe up together at the ſame 
ume. Then the boy was laid with his face upwards ; and the 
hinder part of his head, which had ſhort hair on, attracted, 


but not at quite o great a height as his face did. Then the 


leaf. braſs was placed under the boy's feet (his ſhoes and ſtock- 
ings being on) and the tube held near his head, his feet at- 
tracted, but not altogether at ſo great a height, as his head; 
then leaf-braſs was again laid under his head, and the tube 
orer it; but there was then no attraction; nor was there any, 
when the leaf-braſs was laid under his feet ; and the tube held 
over them, OI 

April 16, Mr. Gray repeated the experiment with the boy 
but now the attraction was not quite ſo ſtrong, as at the firſt, 
the leaf braſs not riſing higher than to about 6 inches. The 
boy's hands being extended nearly horizontal, Mr. Gray placed 
2 imall ſtand with leaf-brats under each hand, and the large 
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ſtand, furniſhed as the others, under his face; when the dxcite 
tube being held near his feet, there was an attraction by le 
hands and face at the ſame time. Mr. Gray then pave hin ht: 
top of a fiſhing rod to hold in his hand; there was a bald 
cork ftuck on its ſmall end, under which the leaf-brak bein 
laid, and the tube rubbed and held near his feet, the ball x 
tracted the leaf braſs to the height of 2 inches; and very ig 
rouſly repell'd and attracted it for ſeveral times together. 

April 21, Mr. Gray repeated the experiment on the boy; 
and now he attracted much ſtronger than at the firſt : The lex 
braſs roſe to his face at the height of more than 12 inches: 
Then he gave the boy to hold in each hand the tops of 2 fi 
ing rods, with a ball of cork on each of their ſmall ends; the 
a {mall ſtand being ſet under each ball, with the leaf. braſs q 
It, the tube being rubbed and held near his feet, both the cot 
attracted and repell'd together ſtrongly. The length of each d 
the poles was about 7 foot. Then the boy was laid on his lh 
fide, and a fiſhing rod, of near 12 feet in length, given him t 
hold with both his hands; there was a ſmall ball of cork at the 
end of the rod, that was an inch and three quarters in diameter: 
Then every thing being prepared, the tube held near the boy) 
feet, the cork ball attracted and repelled the leaf. braſs forcibly 
to the height of at Jeaſt 2 inches. | 

N. B. That when Mr. Gray ſpeaks of holding the tube near 
the boy's feet, he means over againſt the ſoles of his feet ; and 
when near his head, he means the crown of his head: For, 
when the tube is held above, or over his legs, the attraQion is 
not fo ſtrongly communicated to the other parts of his body, 

By theſe experiments we ſee that animals receive a preater 

uantity of electric efluvia ; and that they may be convey'd 

22 them ſeveral ways at the ſame time to conſiderable dil 
tances, wherever they meet with a paſſage proper for their con. 
deyance, and there exert their attracting po wer. 0 

In theſe experiments, befides the large ſtand abovemention d, 
Mr. Gray made uſe of two ſmall ones, the deſeription of which 
is as follows; the tops of them were 3 inches diameter; they 
were ſepported by a column of about a foot in height; thelt 
baſes of about 4 inches and & ; they were turned of lignum ui. 
72; their tops and baſes made to ſcrew on for convenienc) of 


leaf: braſs is laid on any of theſe ſtands, he finds it 1s attracted 
to a much greater height than when laid on a table; and at 


leaſt 3 times higher than when laid on the floor of a — 
| | 9 


/ 
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Oxcing . une 20, 1730, Mr. Gray made the following experiment, 
n by ing that the attraction and repulſion is as ſtrong, if not 
im th bonger; and that the efluvia may be carried to conſiderable 
bal netbs, without touching the line by the tube. 
$ be There was taken a line of packthread 231 foot in length; it 
ball u. as ſupported on 2 croſs lines of blue filk, whoſe diſtance was 
y vie rar 1 foot: About 4, foot below one of theſe lines was put u 
other ſilk line of the ſame colour; to this was tied one 2 


f the packthread ; at the other end the ivory ball hung; the 
ne was returned over the croſs lines 13 times: Then the leaf- 
ras being laid under the ball, upon one of the ſmall ſtands, 


2 fil. Md the tube excited, the ball attracted and repell'd to the 
3 thn eight of one of its diameters, which was about an inch and a 
rals on We uarter- 5 

e cork Mr. Gray found by ſeveral trials, that rubbing the tube, and 
ach Putting it up between the returns of the line in ſeveral places, 
his let efore he went with the tube to the end of the line, ck fact- 


bim o WW itates and cauſes the attraction much ſooner than when one 
at the Iſtands with the tube, and applies it to the end of the line only. 
meter: Auguſt 1. 17 30, at Mr. Wheler's was made the following ex- 
> boys eriment, being an attempt to ſee how far the electric virtue 
rcibly might be carried forward in a line, without touching the ſame. 


This experiment was made by carrying the line out of the 


e near NM great parlour room into the garden, and down the great field 
; and before it. The line was ſupported by 15 pair of poles; each 
; For, pair had a line of blue filk, tied from one pole to the other, 
lon is WWthe length about 4 feet, equal to the diſtance of the 2 poles : 
dy, About 10 feet from the window there was a filk line put up 
reater Wi croſs the room, upon which that part of the line hung that had 
vey'd the ivory ball upon it. Below the croſs line of the fartheſt pair 
dil. WW of poles was placed another croſs line, four feet from the ground, 


r con. WW to which was faſtened the other end of the communicating line, as 


mentioned in the experiment above: Then the leaf brats and tube 


"ond, being prepared as uſual; the tube being held over the line ar 
hich BW {vera diſtances, beginning towards that end where the ball 
they I bang; and fo proceeding towards the farther end of the line, 
their BW the Jeaf-brafs was attracted pretty ſtrongly at the ſtations, not 


n vi. ¶excecding 2 or 300 feet; but ſtill grew weaker, as we came to- 


y of werds the farther end of the line: Yet even at the end of the 
n the ine, the leaf-braſs would be lifted bv the ball, when the tube 
Cted BW rouch'd the line, whoſe length was 886 feet. 

id at Colour d bodies, as Mr. Gray diſcovered in 1729, attract 


more or leſs, according to what colours they are of, tho' the 
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ſubſtance be the ſame, and of equal weight and bigneſs; d 
that the red, orange, or yellow, attract at leaſt 3 or 4 ting 
ſtronger than green, blue, or N But he lately found ou 
new and more accurate method of making theſe experiment. 


A remarkable plica Polonica; by Dr. Abraham Vater; ty 
gether with an Account of the Cauſe the reo; by 9 
Sprengel. Phil. Tranſ. N' 41). p. 50. Tranſuuted fr 
i he Latin. HP | 


A Country woman living in the lands of Prince Rad;vil 
Poland, being married in the 15th year of her age, wa 
in her 18th ſeized with the epidemical diſtemper of that cow. 
try, which, from the plaitting of the hair, is call'd the % 
Polonica: She labour'd under it for 50 years together, and{y 
almoſt all that time ſhe was confined to her. bed by arthri 
Pains, and ſpaſms, which at length ended in an univerſal ng 
. Yaſmus of her body; till ſpent with age, ſhe died in her 5 
year. Dr. Flouricke, phyſic ian to Prince Radzivil, did ng 
only ſee this woman in her life time, and cauſe delineate her tu 
the life, as repreſented Fig. 4. Plate VI. but likewiſe cut the 
Plica off after her death and brought it to Wirremberg. lt uu 
4 ells long, a palm broad, and 2 inches thick; but it woult 
have been much longer, as Dr. Flouricke affirms, had rot: 
great part of it been conſumed by naſtineſs, rubbing, and the 
length of time the patient kept her bed. | 
The plica has been always thought to be a diſtemper, andto 
proceed from a fever or convulfions ; but for Dr. Sprengels pin 
from the beſt information he could procure concerning it, be 
takes it to be owing to naſtineſs, from not combing the hair, nor 
waſhing the head: For, if it were a real diſtemper, the people 
of faſhion could no more be free from it than the common pe. 
ple, among whom it only happens. This is confirmed by the 
following article in the Acta Breſlavienſia, entituled Sammlung 
von Natur, Sc. for the month of Auguſt 1724, art. 1. 
126. 5 
F The great number of people in Poland, who are troubled 
with this plica, firſt made me reflect, whether it were a real 
* diſtemper or no? But J am now convinced, that their {winil 
* way of living, and the common opinion ſo eng 7 rooted in 
© the generality of the people, namely, that this lock of hat 
cannot be taken off without danger of their lives, have cont! 
© buted more to this complaint than any real indiſpoſition a 
body; confidering that it is the middliog or poorer fort 
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ple, who are troubled with it, whom one cannot fee with 
out horror: But no German, of whom great numbers live in 
that country, ever had any ſuch thing grow. Several of them, 
who are married to Poliſh women, are ſcarce able to perſuade 
their wives not to train up their children to this naſtineſs. Not 
long fince I ſaw a fellow at church, who had about 30 of ſuch 
Jocks, hanging down, t wiſted hard like ſo many .penny-cords ; 
80 that one might eaſily have taken his for a Meduſa's head; 
and it is probable, that, in ancient times, ſome ſuch locks as 
theſe might have given riſe to the poetical fiction of ſnakes 
growing on the head, inſtead of hair? Be that as it will, it is 
certain, that it is a moſt odious fight.” 


n unuſual agitation in the Magnetic Needle, ob/erv'd te 

laſt for ſome time, in a Voyage from Maryland; by Captain 

Walter Hoxton, Phil. Tant. t. ,,, Oo 
0 N the 2d of September, 1724, a little after noon, being in 

latitude 41 10 N. and about 28 E. difference of longi- 

ude from Cape Henry in Virginia, the weather fair, a mode- 
rate gale and ſmooth ſea, Capt. Hoxron's mate, who was on 
leck, came and told him, that the compaſs traverſed ſo much 
that he could not poſſibly Reer by it: Upon which the Captain 
went up, and after trying it in ſeveral parts of the ſhip, 8 
what the mate {aid to be true. The Captain then had all his 
compaſſes brought up, and placed in different parts of the ſhip, 
and in places moſt remote from iron; and to his great ſurpriſe 
found them all in the ſame condition : So that they could not 
ſteer by any of them. | 

He then new touch'd ſome of them with a loadſtone ; and leſt 
that ſhould affect them, ſent it out to the end of the bow-ſprit ; 
but he did not perceive that the new touching was of any ſer- 
mice: For, they all continued traverfing very ſwiftly, for about 
an hour after the Captain came upon deck; and then on a ſud- 
cen every one of them ſtood as well as uſual. During the 
whole time the ſhip had very little motion ; and there was an 
azimuth compaſs, and 4 or 5 others on board. | 


An Aurora Borealis obſerved in New England, October 22, 
1730; %% Mr. Iſaac Greenwood. Phil. Tranſ. N* 418. 
„ 

I E aurora borenlis has of late been very frequent with 
us in New England; but none ſo conſiderable, either 

for brightneſs, variety, or duration, as what happened Thurſ- 
Vol. 5 X | | day 
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day night, the 22d of October, 1730. This meteor hay ber 
obſerved in New England, at different times, ever fince its firſ 
plantation ; but Mr. Greenwood thinks at much longer interyzh 
than of late years, and never to ſo great a degree as the 
inftance : Nor indeed is there any recorded in the Phjloſogjy, 
cal Tranſafions, that he could think, by their deſcriptin, 
equal to it; excepting only that remarkable one of the (hg 
March 1716, breed by the moſt judicious and leary 
Dr. Halley ; and in ſeveral reſpects even that muſt give the px. 
ference to it. And on this account Mr. Greenwood thought the 
molt particular account of this meteor would not be unaccepy. 
ble to the Royal Society; and therefore he ſent them all hi 
notes (which _ very numerous) relating thereto, almoſt 
every change and circumſtance of the appearance. He is yet 
ſuaded there is no better way to arrive at the true cauſe of thi 
extraordinary eee an than by attending to the minutek 
particulars and circumſtances thereof, | 

Oct. 22.1730, G 30' P. M. there lay near the horizon n 
extraordinary duſkiſh vapour, (as repreſented in Fig. x, 
Plate VI.) reaching from N. W. b. N. to N. E. b. E. The . 
er edge was the ſegment of a circle, whoſe greateſt bei 

rom the horizon was about 155, bearing nearly N. b. E. ad- 
joining to this was a concentric ſegment of a very bright amr 
colour, of a greeniſh caſt, ſtrongly illuminated, a few degrees 
in breadth ; and then dilated more and more, till it became 
blended with an extenſive brightneſs or aurora, which li 
every where above it for about 45 degrees. 

There was in ſeveral places a faint caſt of red. The heaven 
were every where elſe perfectly ſerene; a ſmall weſterly wind, 
and the moon upwards of 80* below the eaſtern horizon. 

At 6 35, two ſtriæ riſing perpendicularly from different 
parts of the illuminated edge of the vapour (which he all along 
ſuppoſes to continue its figure, when there is no particular ntl 
mation to the contrary) ware of a faint red colour, and reach 
to the height of 459 at leaſt. | | 

At gh 40“ the ſtrie were very numerous to the left, each 
ring about 45; and one in the middle (by which he always 
me ans the middle of the northern duſky vapour) roſe to a {ur- 
prifing height, It was 8 or 10 in breadth, of a light azure, 
tinged with green; and in ſeveral places ſtreaked vertically with 
a bright flame colour. There was alſo N. W. b. N. a large 


area or body of a very intenſe red. 


At 
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At 6* 45 the whole (as in Fig. 6.) was exceeding luminous. 
Tre red was diffus'd in all parts above the greeniſh light, 
lich now bounded the duſkiſh vapour in the north; and in- 
I-ed ſeveral parts of this were likewiſe tinged with it. But 
be moſt intenſe red was towards the N. W. and N. E. b. E. be- 
ween which were various pyramidal ſtreams of different co- 
ours ; ſome blue, ſome green, other flame-colour'd, £57, ſeve- 
al tinged with, and all terminated by, the diffufive roſineſs. 
Dne ſtria was of a 4x9 luſtre, of a light azure turned 
pon green, appearing N. W. b. N. This ſcene was very beau- 
ful, the height of each column about 455, and ſeveral of them 
ell defined. | 85 | 

At 6" 50' the enlighten'd part of the hemiſphere was every 
here tinged with red; its horizontal bounds the ſame as be- 
ore; but its altitude was about 70%. Whence it appears the 
ſurora is conſiderably extended upwards. The reddiſh caſt on 
he right hand from north to eaſt was beautifully diſtinguiſhed 
into perpendicular 2 which generally obſerved the following 
order of colours, beginning from the eaſt ; viz. a deep azure, 


which ſucceſſively proceeded to the lighteſt blues (tho? each co- 
jumn was of ſuch intenſity, as to be diſtinguiſhed from the 
neighbouring columns) after which follow'd ſevera] degrees of 
green, and then of red, the deepeſt Ro intenſe 1carler. 


And this order was repeated ſeveral] times, filling up the whole 
ſpace from N. E. to N. b. W. The weſtern regions were at the 
ſame time of an undiſtinguiſhed red. Several of the riſing co- 
lumns were very exactly terminated. 

At 66 55 the red (Fig. 7.) which in the laſt lay towards the 
zenith, became very intenſe; darting to the horizontal vapour, 
throughout the intermediate ſpace, innumerable ſtriæ differently 
colour d. The horizontal duſkiſh cloud was ſomewhat rais'd, 
with an apparent ſtratum of blue juſt under it, which was of a 
fainter caſt towards the horizon, as the colour of the ſky is when 
oyer charged with vapours. The upper ſurface of red jutted out 
Irregularly, in ſeveral places, tho' in general well terminated ; 
g 0 Greenwood has obſerved the caſe to be in ſome rifing 
clouds. 5 + a 
At yn the diſtinguiſhed red towards the zenith approached 
nearer to it; it was about 209 broad upon the meridian; and 
taence tapering to the eaſtern and weſtern horizon. The whole 
appearance was of a reddiſh hue, and in ſome places faintly 
ſtreaked, At this time appear'd E. 8. E. conſiderably remov'd 
from the other phenomena, a remarkable oval, the tranſverſe 

f | XY 2 diameter 
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5 appear'd vaſtly more diſtant than the cloud. There were iere- 
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diameter erect, about 30“ in length, and of a very bright aun 
The whole ſcene was very beautiful. 
At 5h 2“ and + the phenomena were much the ſame, only tha 
the reddiſh caſt had riten, and was now (Fig. 8.) diffus d tothe 
ſouthward of the zenith. The other parts of the northern he. 
miſphere were much like the genuine aurora, interipers'd wi! 
various ſmall clouds. There were two diſtinguiſhed parallels. 
gramic areæ of an intenſe red, nearly 30“ in diameter; the 
one to E. b. N. the other to N. W. which was of the deepeſt 
colour, and croſs'd in the middle with a black bar. The bright 
azute ſtill remained towards the E. S. E. e 
At 7h 5 the whole appearance ſeemingly vaniflyd, only the 
the northern regions retained the aurora, which was as bright 
as about Z an hour after ſun- ſet. The eaſtern area of red wa 
diſtinguilhable, tho? very faint, reaching from 30" to 50? hiph; 
and in like manner the former area to the N. W. was ſomeubat 
more intenſe, This was the ſame as in the preceeding obſerrz- 
tion; and the black bar, mention'd then, appear'd now to be: 
cloud moving eaſtward, part of which was oblerved on this red 
area, and part to the north. And in this view the red vapour 


ral ſmall ſpaces of light interſperſed throughout the ſcene, 
At 5h 15 the appearance ſomewhat changed. The area uf 
red N. W. was the moſt intenſe. Several riſing columns of ; 
faint red and blue between W. and N. a deep red E. b. N. 
Mr. Ereenarood all along obſerved, that ſome of the fixed ſtars 
could be ſeen thro' all the colours that were ſucceſſively laid 
upon them, tho' with confiderable differences as to obſcurity 
and clearneſs, according to the intenſity of the colours. There 
were no clouds in the ſouthern regions. Wee: 
At 3h 20' the wind was all along W. and W. b. N; and il 
the ſtrongeſt winds be expreſſed by 10, this was ſometimes 2, 
and he thinks never leſs than unity. He was informed that at 
Boſton, which lies about 3 miles eaſtward, it was all the while 
to the eaſtward of the ſouth. The aurora ſill continued of 
the ſame dimenſions ; but the edge of the duſkiſh horizontal 
cloud abated much of its brightnels and colour. There were 
4 remarkable ſpots or area's of red; one E. b. N. one N. E. b. 
N. very intenſe, as alto another nearly north; and the laſt bore 
N. W. b. N, which with the E. b. N. was of ſome conſider- 
able duration. There were ſeveral conſiderable ſtriæ inter- 
mixed with red, and a flame - colour riũng about N. N. W. 


At 
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At jh 28˙ the redneſs about the north increas'd very much in 
.. dimenſions and intenfity. It reach'd from the north ſtar to 
bout 20 upwards, and was exceeding bright for about 12% 
|; was diſtingui ſhed into ſeveral perpendicular columns of va- 
nous degrees of red, and ſeveral well defined. 5 

At 5h 3o' the redneſs N. E. b. N. mov'd weſtward, and was 

conſiderably alter'd in that reſpect ſince the firſt obſervation 
thereof. That about the north ſtar was now divided in the 
middle by a perpendicular column very broad, and of a very in- 
tenſe yellow light. It appear'd now that this alſo had a ſlow 
motion weſtward : But the weſtern redneſs had all along ad- 
vanced eaſtward at a conſiderable rate. | | 
At jh 3) the 3 red area's, juſt mentioned, are (Fig. 9.) now | 
united, and nearly confounded with one another. The diſtinc- 
jon was only as to the degree of redneſs. The aurora, which 
lay partly under theſe, confiderably abated of its Iuſtre ; and the 
horizontal bounds contracted to about 80?, tho' the altitude was 
rather increas' d. The eaſtern and weſtern limits ſeemed ſtill to 
zpproach each other very ſlowly, There was one ſtria very 
conſiderable, horizontally pofited, and about 5* broad, of a 
bright flame-colour, reaching from the horizontal bounds 
e e the whole meteor archwiſe, whoſe greateſt height 
vas about I 55. | 1 
At yh 455 the flame - colour d arch was much diminiſnhed; 
the redneſs very evident and contiguous ; tho' in ſome places of 
different intenfities, and viſibly increaſing about N. b. W. on 
each fide of which there was a diſtinct ruddineſs. 
At jh 51 the diſtinct redneſs about N. b. W. changed to a 
more intenſe uniform redneſs, which ſeemed to be by the union 
of the aforeſaid diſt inct area's ; and rhe greateſt intenſity was in 
the middle ſpace between them, vis. N. b. W. At this junc- 
ture Mr. Gręenavood was not a little ſurpris'd with an extraordi- 
nary laſh of lightning, very bright, which began about the 
middle of this congregated vapour, and ran with an oblique 
undulatory motion for 20 towards the horizon. 

At 8h 1“ the redneſs ſtill continued, but much abated. 

At 8h 9“ the meteor was ſcarce to be diſtinguiſhed but by 
the aurora, which reach'd from N. W. to E. in ſuch fort of 
curve, that the higheſt part was due north about 40 altitude. 
There was ſtill a reddiſh caſt N. N. W. | 
At 8h zo' the colours were not very conſiderable, but the 
torn entirely new : The breadth of the redneſs was from the 
plc-ftac downwards about 20? ; and from thence it ran taper- 


ing 


4 
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ing on the left hand to W. b. N. and on the right to the B. 7 
which points it was of no diſcernible breadth. Its upper ed 
was of the deepeſt red, which dilated by degrees te a flane. 
colour; and — 5 ſcarce be diſtinguiſhed from the neighbouti 
aurora. However there were 2 ſpots, one to the right, 
the other to the left, in an extenſive arch of a remarkable 
jadneſs. | . : 

At gh 25 this (in Fig. 10.) was an extraordinary beautify 
appearance. From the zenith about 20? ſouthward an uncom. 
mon redneſs was formed into a knot, or canopy, as it were, 
very diſtinctly terminated (eſpecially on the ſouth parts) about 
20 in length, which lay eaſt and weſt, and little lefs in in 
dimenſions north and ſouth. From this iſſued innumerable 
ſtriæ throughout the northern hemiſphere and farther, the hori 
zontal limits being W. 8. W. to E. 8. E. Theſe ſtriæ were dif 

rled in an exact order, proceeding from the aforeſaid knot, a 

olds equally diverging, ar _ of the ſame colour and 

| brightneſs throughout the whole ſpace to the horizon. The or- 
der of the colours was very agreeable, interchangeably blue, red, 
and then flame-colour ; Ars of which was alſo diſtinguiſhed 
into ſtriæ of various intenſities, from the deepeſt to the lightelt 
blue, from the limits of violet, to a tincture of orange; and 
laſtly, from the colour of the aurors to the brighteſt flame. 
colour. And this order was repeated a vaſt many times through- 
out the whole ſcene. 'The whole was as bright, and in many 
reſpects reſembled a ſeries of rainbows vertically poſited ; and 
in this view the generality of people will always remember it. 
And indeed were the heavens to be diſpos'd into innumerable 
rainbows (excepting only the greater number of primitive co. 
Jours) it would ſcarce exceed this phenomenon in beauty: And 
the knot, from whence it ſeemed to proceed, far ſurpaſſes any of 
the redneſs of that meteor, and even blood itſelf. Here it may 
not be amiſs to obſerve, that the weſtern breeze had been for 
ſome time before entirely lulled; nor was there the leaſt motion 
in any part of the heavens. | 1 

The northern bank of vapours continued all along, and now 
reached from W. to E. by S. its greateſt height being about 55 

At gh 35' the blood - colour'd knot entirely vaniſhed ; tho 
ſeveral of the deſcending ſtrie remained entire, and in leveral 
places, parts of others; all in the ſame direction, and of a fainter 
colour than before. The iky was perfectly calm and ſerene. 

At gh 42 the northern regions retained a bright aurora, in- 
terſperſed with a reddifh calt, From the zenith was diffuked 4 

| | ver 


\ 
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extenſive red vapour, reaching to the ſouthward near 30 


4 weſtern horizon, where it met, the one E. by S. and the 


ouring der W. S. W. The fouthern edge was of the deepeſt red, 
t, ad the moſt diſtin red was W. 8. W. There appear d a fal- 
rkable ng ſtar 8. W. of a conſiderable duration. Ez; 

At 10h 2' the meteor was much advanced to the ſouthward, 
autiful Is orcateſt height not being above 40 from the horizon: Its 
om. orizontal limits E. S. E. and W. by S. Its redneſs much abated 
were, ut the aurora was diffuſed every where throughout the ſcene, 
\ about s conſpicuous to the ſouth, as towards the north parts of the 
in in enith; which was an uncommen fight, The ſky was now re- 
erable markably hazy, and full of vapours. : 
bor: At loh 18 the aurora advanced confiderably to the ſouthward 
re diſ- Nor the red vapour, which now was much diluted, about 207 in 
ot, as WMireadth ; a part of it at leaſt 5o* to the ſouthward of the ze- 
r and WWWcith, and tapering towards the eaſtern and weſtern horizon, 
he or- Wi here the limits were much the ſame as before. 

, ted, At 10h 25' the aurora (Fig. 11. in which Z. denotes the ze- 
uiſhed nch, and N. E. S. W. the horizon) ſeparated from the reddiſh 


ghteſt pour conſiderably in the upper parts, tho joined in the hori- 
; and N eantal, and not above 2 55 from the ſouth horizon. There was 
flame- bot any diſtinguiſhable red to the northward, but an arch of the 
ough · aurora of much the ſame height, tho' much inferior in its ho- 
many WE riontal meaſure. The fouthern and northern aurora were each 
; and WWW cry bright, There were ſeveral tranſitory flaſhes in ſeveral 
ber it. M prts of the red vapour. At this time the aurora ſeemed to ap- 
erable pertain as much to the ſouthern as northern horizon, and the 
ve eo. N rdneis confiderably more: But there was a conſiderable diffe- 
And race juſt towards the horizons ; the one being covered with the 
ny of WW duith vapour ſo often mentioned, and the other appearing of 
t ma; Wl is natural blue colour, 


en for At toh 35 the appearance was over, excepting a reddiſh caſt . 


notion v the eaſtward, and a faint aurora in the northern regions, of 
| but mall extent from the duſkiſh horizontal vapour. | 


d now At 11h 35“ there were no remarkable phenomena fince the 
ut d laſt 'The northern aurora, with the duſkiſh vapour, ſtill con- 
; tho Wi tiued, and Mr. Greenwood thinks, as evident as at any of the 


everal feregoing periods. 


alnter Here Mr. Greenwood ended his obſervations. He was in- 
1. ume d by others, who were occaſionally on the water, that its 
* * beginning was juſt after ſun-ſet, in the form of an extended 
wm (kiſh cloud riſing northward; à few minutes after the 


appear- 


on the zenith; and from thence converging towards the eaſtern 


1 
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appearance of which, there was towards the eaſtern and weſtn 
regions a very diſtinguiſhable tinfture of red. And the wy 
change was Mr. Greenwood's firſt obſervation. #08 
At rh 45“ it appear'd (as in Fig. 12.) in a new and very ſy, 
prifing form, The edge of the horizontal vapour was ſtrong 
illuminated, as if it had been fired; and this was about 80 
height. From hence roſe up continually, following one another 
very extenſive horizontal columns of a bright flame colo 
which in ſcarce a ſecond of time reach'd, tome to 40 othey 
above 60 of altitude, and ſeveral to the intermediate altituds, 
Each of theſe columns was as if a horizontal train of gunpoy, 

der had been ſuddenly fired, and the flaſhes regularly pro. 
gated to ſuch enormous heights in an horizontal poſition, A0 
there were innumerable ſucceſſions of: theſe rifing flaſhes, the 
phenomenon continuing nearly a quarter of an hour. This con: 
pariſon will alſo illuſtrate ſeveral other particulars at this jur. 
ture. Sometimes there were ſeveral of theſe flaſhes aſcending 
together, at a little diſtance from one another, as if there had 
been ſeveral horizontal trains ſucceſſively and almoſt inſtantare- 
ouſly kindled one after another. Sometimes the rifing line « 
light would be continued horizontally throughout the whole 
ſcene; in other places 3 quarters, a half, a third, a quarter, &, 
of the ſame length, as if theſe trains had been unequally ex. 
tended. Sometimes the flaſh would begin in the middle, and 
run kindling to the extremities: Then at one extremity, mor- 
ing towards the other; and at other times in more places tha 
one: But in all theſe varieties, the horizontal motion ceas'd, and 
the whole became one uniform line, before it had paſſed the 
Kindled edge of the cloud, which was not above 89, as was ch. 
ſerved before: And all this may be well repreſented by tix 
aforeſaid trains of inflammable matter, ſometimes kindled i 
one place, ſometimes in another ; but always propagated thro 
the whole train, with 1o'1wift a motion, that there could bem 
conſiderable difference as to the height of one part above and: 
ther. The greateſt extent of theſe horizontal flaſhes was fron 
N. W. to N. E. Aﬀter theſe phenomena the meteor aſſumed 
its uſual form, viz. a bright aurora ſettled upon a duſkiſh ho- 
rizontal vapouunr. | 

At ab the meteor was again formed into much the {amt 
ſhape, as was deſcribed at gh, but conſiderably of fainterc 
lours. It alto vaniſhed again inthe ſame manner. 
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At 6h zo! the aurora continued till day-light ; and the phe- 
mena at different times, and without any certain periods, 


e deute much the ſame as has been deſcribed in one or other of the 
— - Wccooing articles. ED LES 

ry fu vr. Greenwood concludes by obſerving, that the day, before 
trong s meteor, was very warm for the ſeaſon, tho early in the 
it den orning there was a very confiderable hoar-froſt : The morning 
nother er was remarkable for an abundant dew; the temperament of 


e air much the ſame as the preceeding day. About 8 o'clock 
e heavens ſerene and calm. Barom. $30.1. Thermom; 133. 
ln the figures Mr. Greenwood has attempted the ſtercographic 

rejection of the moſt conſiderable ſcenes, which may be a con- 
derable aſſiſtance to the imagination. " | 
Mr. Greenwood compared theſe obſervations with what he 


titudez 


unpow. 
Propa- 
Aud 


es, de 1d find relating to the aurora borealis in the Philoſophical 
5 CO actions, &c. and he thinks there are few particulars men- 
5 Jo" WWorcd there, but what occurr'd in this ſurpriſing inſtance ; ſome 
end are rare are confirmed, and a few are altogether new : But the 


ere had 


ae. ief advantage in theſe obſervations he takes to be in the pro- 


y crifis and decay, which is ſo obvious in ſeveral of the moſt 


e's markable ſcenes, 

er, Go BW: Account of rhe ane; by Mr. Richard Lewis. Phil. 
ly k ; Tranſ. N' 418. p. 69. 

TY G7. 22, 1730, about 6 o'clock in the evening, the north 


part of the hemiſphere appeared of a faint red, the hori- 
Jn was very duſky, and this redneſs was terminated above by 
ery dark cloud. : EY 
As the night advanced, this meteor redden'd, till it became 
as deep a colour as blood; and it ſpread itſelf to the north- 
ft. It continued all night; but about 2 o'clock in the morn. 
& Mr. Lewis obſerved, that it ſent forth from its north part 
r z fireams of a whitiſh colour, which ſhot up to the zenith, 
cle emanations Jooked much like the rays of the ſun, when 
j pals thro a dark cloud, when it is ſaid to be drawing wa- 
„ He took it to be an aurora borealis, but it appeared much 
imer than thoſe he obſerved in England. | 
Ur. Samuel Chew at Maidſtone told Mr. Lewis, that he had 
lone days paſt, at moraing and evening, obſerved ſeveral 
„in the fun, very plainly with his naked eye; ſome of 
ich ſeemed very large. 
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"The Sequel of a Table, collected from ' ſeveral Obſervating, 
from the Year 1721 ' to 1729, in nine Voyages v 
Hudſon's Bay in North America; by Captain 
Middleton. Phil. Tranſ. Ne 418. p. 71. 
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HE following table ſhews the variation of the compa 
according to the latitudes and longitudes under-men- 
longitude from the meridian of Ln 
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D. M. D. M. D. D. M. D. M. D. M. 
50 . 00, 2 Eaſtji2 oO 50 0014 00014 oo;Ohf, 
49 20 0 | oolt2 o if 51 ditto 14 
50 oo 2Weſtiz3 oojObſ.| [52 ditto fi 
50 00| 4 oolr3 oofdittof 53 {ditto 15 Ac, 
50 oo! 6 oo!13 oofditto| [54 ditto 1 , {Ob 
51 oo| 8 col14 ooſditto] 55 ditto [16 Ob, 
51 Oo IA ooj14 ooſditto] 56 ditto 17 Jb. 
52 ooj12 ois; oO Ac. 57 i ditto 7  [Obſ, 
53 00j12 ooſditto, ditto 58 ditto 00 
54 ooj12 ooſditto. |ditto| 59 ditto 18 K. 
55 O12 ooſt6 ooſditto | | rl 
56 -00]12 ooj16 oojObſ. 
57 o0oj12 ooſt7 oojditto 
58 o0j12 Oo'17 ooſditto 
59 00112 00118 00|ditto| | 
50 col16. oo't5 oolObſ.] 50 oolz4 ool2o Oe. 
51 Ai So - S. 20 
52 16 Ac. 52 20 
53 9: 4 $3 2x... 
84 17 JOEL] 54 21 
55 18 Ac. 55 21 Ac. 
6 5 6 21 
{1 jon | 3 Ob 
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Lat. | Long. Variat. {98 Lat. | Long. [Variat.] 
B. ND. NM. P. N. D. NM. DB. M.[D. N 
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„ Fa 
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An extraordinary Inſtance of the almoſt inſtantaneous Fran- 
ing of Water; by M. Triewald. Phil. Tranſ. Ne jig 
P-. 79 

EC. 15, 19530, M. Triewald, coming into the hall, i 

the palace of the Nobility at Srockbolm, where his apjs- 
ratus is placed (the weather being very cold) was afraid that 
the glaſs for ſhewing the experiment with the Carteſan 
devils (or thoſe glaſs figures in water, which, by the preſſite 
of the air on the ſurface of the water, are made to change 
their places, and fink to the bottom of the glaſs) would bein 
danger, if the water ſhould freeze in it. He took it down 
from the ſhelf, and found the water in a fluid ſtate: But 
before he would empty the glaſs (as ſome that were prelent 
had not ſeen that experiment) he placed his hand on thc 
bladder tied on the top of this cylindrical glaſs, which ws 
of a pretty large fize, 16 inches high, and three inches ard 

a half in diameter, containing three glaſs figures; and nn 

that very inſtant, and in the ſpace of a ſecond of time, he 

found all the water turned into ice; when in that time tuo 
of the figures had reached very near the bottom, bur the 
third, as well as they, was fixed in the middle of the glaſs, 
and ſurrounded with ice as tranſparent as the water uſel 


before it congeal'd. 
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r Uſelf 


is Account of bulbous Plants fiowering much ſooner, auhen 
their Bulbs are placed upon Bottles, filled with Vater, 
than when planted in the Ground; by the Same. Phil. 
Tranſ. No 418. p. 80. | DS, 

N Seprember 1130, M. Triewald placed ſome bulbs of 
tulips, and other flowers, in water, ( as repreſented 


Fig. 13, 14. Plate VI.) at which time he put into each glaſs _ 


two grains of ſaltpetre. He kept theſe glaſſes in his ſtudy, 
ſometimes on à ſhelf, at other times before the windows. 
In a ares, 6 time he began to find that they ſtruck new 
roots ; the 

in January they all flowered, as well as if they had been on 
a garden-bed: Whereas in gardens in Sweden we ſeldom ſee 


tulips before the latter end of May; and this year, namely 


1731, they are later; the ground being ſtill cover'd with a 
deal of ice and ſnow. | 
Tho' theſe experiments ſeem to be calculated for _— 


but amuſement ; yet M. Triewald thinks they have furniſh 


him with ſome light, as to the riſe of the ſap in plants. 
Vide. the Fig. 13, 14. Plate VI. 


Experiments relating to the ſame Subject; by Mr. Phill 
Miller. Phil. Tranſ. N“ 418. p. 81, n 


5 glaſſes, marked No 1. were roots of a hyacinth, 
commonly known by the name of pulchra; N“ 2. were 
roots of the common oriental blue hyacinth. The flowers of 
theſe were not ſo large, as they are commonly produced, 
when planted in a bed of earth; but this was occaſioned by 


| the bulbs dividing into ſeveral oft-ſets ; each of which are as 


ſo many different ſmall roots, ſending forth ſtems or leaves. 
No 4. was a bulb of a tulip, which tho” placed on the glaſs of 
water at the ſame time as the vectors, yet was not likely 
to flower in a month. N? 4. a root of Narciſſus; this was 
likewiſe as backward as the tulip, tho' placed on the plaſs 
of water at the ſame time with the hyacinths; theſe roots 
were placed upon the glaſſes the beginning of November 1730; 
at which time Mr. Miller put them into a green-houſe, where 
the air was kept conſtantly in a temperate warmth. The 
gliſſes were fill'd with common Thames water, ſo near the 
top, that when the bulbs were placed upon the glaſſes, it 
might be about & of an inch below the bottom of the bulbs. 
Into thoſe glafles, markt Ne 5. he put a ſmall quantity of 

LH common 


atter end of November they put forth leaves, and 
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common garden-mould, to try whether that would forwy 
their flowering, or increaſe their ſtrength 3 bur he found thit 
all the. roots, placed on thoſe glaſſes, into which the eanh 
was put, were at leaſt a fortnight later than the others before 
their fibres were emitted; and their progreſs was ſince much 
lower. He alſo obſerv'd, that the water in thoſe lafles 
where the earth was put, did not waſte above half ſo faſt, y 
it did in thoſe glaſſes where there was none; which he con. 
ceives might be owing to the terreſtrial matter mixing with 
the water; and ſo rendering it thicker, and leſs capable gf 
being attracted by the plants, or evaporating by the hex; 
And from thoſe glaſſes, where the bulbs did not exaQly 
cover their necks, the water evaporated much faſter tha 
from thoſe where the bulbs did entirely cover the tops of th, 
glaſſes; fo as to leave no vacuities round them. 

In about a month, after the roots were put upon the glaſſy 
of water, they began to put out their fibres into the water; 
but they did not begin to put forth their leaves, till their 
fibres were extended all over the glaſſes, and were almeſt a 
full grown as at preſent. When their leaves began to appear, 
the buds of the hyacinth-flowers were ſoon viſible, and in 
about three weeks time were fully blown. The tulips and 
Narcifſus's being much more backward than the hyacinthi 
(as they always are when planted in a garden) theſe ſhould 
always be placed upon the glaſſes of water fix weeks, or two 
months earlier in the ſeaſon than the hyacinths, when they 
are defigned to flower at the ſame time, and the precoces 
(or early blowing) tulips ſhould always be choſen for this 
purpoſe. | | EE 

By this method a perſon, who has not a garden, may hare 
ſome of theſe flowers growing in his chambers; where, if they 
are not kept too cloſe from the air, or in a place too warm, 
they will flower almoſt as well as in a bed of earth, provided 
the roots are good, and renew'd every year; eipecially the 
tulips, becauſe they form new bulbs every year, the old ones 
being always exhauſted in nouriſhing the leaves and flowers, 
a new bulb is annually produced by the fide of the flower- 
ftem. Mr. Miller has obſerv'd the hyacinths to flower two 
years ſucceſſively upon glaſſes of water; but their flowers 
are very weak the ſecond year: So that is is much the better 
way to have freſh roots every year. | 
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ward 
d-thzt 


he ſimple Laurel- water, found to be” a dangerous Poiſon; 
earth 


ſagether with ſeveral Erperiments made therewith on 


xefore Bll Dogs; y Dr. Madden; as alſo an Antidote to this 
much . 70% n; 2y Dr. Rutty. Phil. Tranſ. No 418: p. 84. 

8 Very extraordinary accident that happened at Dublin, 
ilt, a diſcover'd a moiſt dangerous poiſon, and which was 


con. er before known to be ſo, tho' it hath been in frequent 


I: ez and that is the ſimple water, diſtill'd from the leaves 
he Mech Jauro ceraſus. It is at firſt of a milky colour, but the . 
FN which comes over the helm with it, being in a good | 
acy eaſure ſeparated from the phlegm, by paſſing it thro' a 


than 


15 nnel-bag, it becomes as clear as common water. 


lt has the ſmell of a bitter almond, or peach · kernel; and. 
1s been for ſeveral years in frequent uſe among houſewives 


” nd cooks, toggive that agreeable flavour to their creams and 
thet uddings. It has likewiſe. been much in uſe among drinkers 


fdrams; and the proportion they generally uſe it in, has 


a ea one part of laurel- water to four parts of brandy. 
7 4 rh Nor bas this practice (however frequent) ever been attended 
b * ith any apparent ill conſequences, till ſome time in Sep- 


nber 128, when it happened that one Mary Whaley 
ank ſome of this water; and in about a quarter of an hour 
Fer, the complained of a violent diſorder in her ſtomach ; 
id from that time ſhe loſt her ſpecch, and died in about an 
our, without vomiting, or purging, or without any convul- 


inthz 
zould 

two 
they 
colt 


' jon. 
tu f {112 Boyſe, who had alſo drank of it, died, without the 


"Oh alt groan or convulſion. 
ther Ore Frances Eaton, who, had drank ſomewhat more than 
7 (poonful, found no diſorder in her ſtomach, or elſewhere; 
ided to prevent any ill conſequence, ſhe took a vomit imme- 
y the lately, and has been well ever fince. | 
nes The Pr. went to fee Anne Boyſe about 24 hours after her 
vers cath; but he could not prevail to have her opened. She 
"WG about 60 years of age; her countenance and ſkin appear'd 
Frag zel coloured, and her features were hardly altered: So that 
ren look'd like one aſleep. Her belly was not {welled, nor 
ad ſhe any other external mark of poiſon. 


es Another accident of the like nature happened about four 
cars before in the town of Kilkenny. A young gentleman, 

on to one Mr. Evans, miſtook a bottle of this laurel-water 
bottle of ptiſan. It is uncertain what quantity he drank, 
Vou IX. + T : but 


| Ne 
14 
. 


effects of this poiſon, made ſome experiments, in conjundin 


minutes he began to be ſtrongly convulſed. His conpullun 
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but he died in a few minutes, complaining of a violent diſy, 
der in bis ſtomach. This affair was not much regarded 
that time, becauſe he laboured under a diſtemper, to whiz 
or to an improper ule of remedies, his death was attribute 
by thoſe about him. 1 8 

The Dr. in order to ſatisfy himſelf farther, as to fe 


with a few ot his friends; an account of which 1s as follow 
Experiment 1. October 3, 128. We gave a large ſetting 
dog three ounces of laurel-water by the mouth, In ths 


continued about five minutes, after which the Dr, until 
him ; he then fell into a moſt violent difficulty of breathing 
which laſted about eight minutes, and abated gradually; up 
which he endeavoured to raiſe himſelf, but could not. Th 
Dr. tied him down again, and gave him an ounce and a hl 
more, upon which he ſunk at once; and without any tetun 
of his conxulſions, or difficulty of breathing, he cxpiredig 
two minutes. | i 
Upon opening the ſtomach, the Dr. found therein th 
whole quantity of water he had taken; its ſurface was covert 
with froth, but it was not otherwiſe alter'd in its colour, cor 
ſiſtence, or ſmell. The infide of the ſtomach was not atz 
inflamed, nor was there any viſtble alteration in the uni 
villoſa. mn 1M 
I be veins of the ſtomach, all the meſaraic veins, and like 
wite the cava, were much diitended with blood; the arteri 
on the contrary, were remarkably empty. The liver and 
all-bladder were no wiſe altered. The kidneys were unul 
ally full of blood, and appear'd of a blueiſh colour, almo 
as deep as that of the violet-plumb. Upon making an inc 
ſion into one of the kidneys, the blood flowed in mud 
greater plenty, and was more fluid than uſual. In the he 
there appeared nothing preternatural. The brain was nowik 
altered. | | 
Exp. 2. October 24. We gave an ounce and 2 half of th 
ſame water to a bitch of a ſmaller fize; ſhe was immediate 
Jet looie, and in two minutes ihe Joſt the uſe of her limdi 
She attempted ſeveral times to raiſe herſelf and walk, bu 
ſhe ſtaggered and reel'd about, and then fell down. it 
repeated this inceſſantly about five or fix minutes. At l 
e was violently ccnvulled, eſpecially in the muſcles ti! 
extend the head and ſpine, Por about the ſpace of 4 „ 
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he had that ſort of convulſion, call'd opi/?horones, the back 
her head being drawn almoſt to her tail. | | | 
After this ſhe vomited plentifully, and her convulſions 
eas d. She then lay ſtill for ſeven or eight minutes, labour- 
vg for breath (tho' not ſo violently as in the former caſe) 


id foaming at the mouth, We gave her an ounce more of 


e water; upon which her difficulty of breathing increaſed, 
nd ſhe died. in two minutes. | . 

Upon opening the abdomen, the thorax and head, we found 
rery thing in the ſame ſlate, as in the former inſtance. 

Exp. 3, October 25. We gave two ounces of the water 
0 a dog of the ſame ſize with the former, which produced 
the like appearances as in the foregoing caſe. 'This dog was 
alf an hour a dying ; for the doſe was not repeated ; becauſe 
ze did not vomit up what he had taken. Upon apening 
jim, we found every thing in the ſame ſtate as in the former 
nſtance. | 

Exp. 4. Oftober 26. We gave two drachms and a balf of 
he water to a dog of a middle fize, and immediately untied 
im. He then ran about the room very briſkly for about a 
ninute, and ſeemed to be nowiſe affected with it; yet he 
Joon loſt the uſe of his limbs. He often attempted to raiſe 
himſelf and walk, but ſtill fell down again before be had 
mov'd two yards from the place. 

After this he vomited plentifully, conſidering that he had 
aſted 24 hours; upon which he was ſiezed with a convul ion 
more violent than any of the former dogs, eſpecially in the 
muſcles that extend the head and ſpine. Theſe convulſions 


continued about eight or ten minutes; upon their ceaſing he 


Jay ſtill, breathing deeply, tho regularly, and ſeemed to be 
alleep. In about ten minutes he rais'd himſelf, took ſome 
bod, and walked about tolerably well. We left him, and 
returning three hours after we found him perfectly recover'd, 
Exp. 5, October 28. We injected an ounce of the water 
into the rectum of a ſtrong ſpaniel, and let him looſe. In 
the ſpace of two minutes he began to loſe the uſe of his 
limbs, and ta ſtagger as the others had done. He was con- 
vulsd more violently than any of the reſt, and chiefly in the 
mulcles of the neck and ſpine. The muſcles of his eyes were 
ſtrongly convuls'd ; which appearance was not obſerv'd in the 
other dogs: He foamed at the mouth, yell'd frequently, and 
breathed with more difficulty than any of the reſt. His con- 
Julflons continued 30 minutes; upon their ceaſing he lay 
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quiet, as tho' he ſle pt, only that his eyes were open. His link 
were now become perfectly paralytic. We rais'd him up fore 
ral times, and ſet him on his legs; but he did not attempt tou 
them. He continued in this way about 15 minutes longer; 
and then he was ſeized with another violent convulſion, whit 
in 5 minutes put an end to his life. | 


Upon opening the abdomen, we found the veins: of the fly 
mach and guts very mech diſtended with blood, as in all th 
former inſtances : There was no viſible alteration in the heir 
lungs, and brain. — 090k) OY 

Exp. 6. October 20, we injected an ounce and a half of d. 
water, diluted with 3 ounces of common water warmed, iny 
the anus of a {mall bitch: Before we could untie her, ſhe yy 
ſeized with convulſions, and yelled much. She fell as ſoonz 
ſhe was looſened, and never after endeavour'd to riſe. She hy 
convulſions and great difficulty of breathing for about 2 minute 
She then lay ſtill, with her limbs ſtiff and extended abo; 
minutes; during which time her lower jaw was convulſed, ad 
pulled alternately to and from the upper jaw, with a very quik 
motion. LEY - 

After this her limbs became paralytic, and ſhe gafped fe 
breath about 2 minutes lopger. She was quite dead in 7 or 
minutes from the injection of the clyſter, _ . 
| cn the abdomen, thorax, and brain, every thing appeared u 
uſual. , | | 

Exp. . November 2, we injected ? an ounce of the water, 
diluted with 3 ounces of common water warmed, into the au 
of a ſmall bitch: In the ſpace of 4 minutes ſhe began ts 
breathe with difficulty: We let her looſe, but ſhe was not able 
to ſtand, ar walk without ſtumbling : The muſcles that extend 
the head were convulſed, and her fore-legs were affected for; 
or 4 minutes with a zezanys, but had no convulfire motlon; 
She vomited and purged plentifully, She did not yell, mr 
ſeem to ſuffer much pain, nor did ſhe loſe her ſenſes all the 
time. In half an hour ſhe recover'd. en 

Exp. 8. The next day, we injected a drachm of the water 
into the external jugular of the ſame bitch: She was fetſed 
with convulſions as violent as the former, before we could untie 
her: They laſted about 5 minutes; after which ſhe recoverd 
gradually, and continued well. | 

Exp. 9. November 20, we injected 4 ounces of the water 
without any dilutions by the anus, of a ſtrong dog of a mit: 
dling ſize. In leſs than 2 minutes after the injection, 0 . 
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ned with convulfions, and difficulty of breathing. He fell to 
, oround as ſoon as his convulfions began, and never once at- 

ed to riſe ; nor were his convulfions in any ſort ſo violent, 
did they continue fo "_ as in the former inſtances: He bled 
he noſe about 4 ſpoonfuls; the blood was of a very bright 
rid colour; his convulſions laſted about 4 minutes; after 
Mich he became entirely paralytic, and died in 3 minutes 
ore, | 5 : | 
We found the ſtomach, inteſtines, liver, Sc. in the ſame 
ite as thoſe abovementioned, Upon cutting about an inch 
m the lower part of one of the Jobes of the Jungs, the 
ood Aowed from it in great plenty, and appeared more florid 
fluid than uſual. e 5 
Exp. 10. December 14, we gave 5 ounces of laurel-water by 
ter to a dog, ſomewhat of the ſize and ſhape of the Tralian 
eyhound. He ſeemed at firſt to be noways affected thereby; 
tin about 5 minutes he began to droop, and loſe the uſe of 
s limbs. He did not once yell, or ſtruggle, as the others had 
ne, but ſunk gradually, till he became at laſt entirely para- 
tic, He had not any convulſion, only a kind of /paſims cy- 
cus, a few minutes before he died; which happened in half 
hour after the injection of the clyſter. 5 
Upon opening the abdomen, we found the ve ins much diſ- 
dded with blood, as were alſo the veins and ſinus's of the 
ain. 4 . 


Exp. 11. December 19, we ave 3 ounces of the water in 


e lame manner to a cur of the Jap-dog ſize: He died in ) mi- 
tes, without any convulfion, only a teranus in the muſcles 
t extend the head. a 7; 5 | 

The Iauro-ceraſus being an ever- green, and abounding wit 

hot eſſential oil, we imagined that other ever-greens might 
take of the ſame poiſonous quality: Accordingly we made 
jal of a water, diſtilled in an alembic, from the leaves of the 
w-tree, ſo much talked of by the ancients ; and whoſe very 
ade they ſuppoſed to be fatal to thoſe who fat or ſlept under 


Eup. 12. We gave 3 ounces of this water by clyſter to a 
ry imall cur-dog, but he was not in the leaſt affected thereby. 
Exp. 13. We allo gave a young ſpaniel by the mouth, 2 
nces of a water, diſtilled from the leaves of the bay-tree, 
thout any effect. | 1 
Exp, 13. We afterwards made an experiment with the 
MI'd water of box-leaves, which had a very ſtrong narcotic 
| | {mell : 
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ſmell: We injected 5 ounces of this water by the anys of 
{mall cur dog; but he was noways affected thereby, tho R 
kept him 12 hours after the opera tion. " 
The 2 following experiments were communicated to Dr. Mad: 
den, by Dr. Stephens. ron | : 
Exp. 15. Being defirous to know, whether the virulency of 
Jaurel-water were 24 to the fire in diſtillation, we POured 
warm water upon ſome laurel-leaves bruiſed, - and made a ſtrong 
infuſion of them. We pour'd an ounce of it down a dogs 


throat, half of which was ſuppoſed to enter the ſtomach, and be 

5 minutes after, another ounce was given him in like manner: | 
'The dog ſeemed to be ſomewhat fick at his ſtomach, but un op! 
ſoon as lively as ever. A few minutes after this, another ounce | 
was given him by the mouth, of which we ſuppoſe a fourth MW” 
part to have been loſt, He ſoon after ſtared, and trembled very . 
much. In 5 minutes after, another ounce was given him; “ 
upon which he trembled as before, but in a little time he ap | 
peared eaſy and lively. 7 1 
Imagining that theſe ſmall quantities loſt their power, during N 


the intervals of giving them, in 10 minutes after his taking the 
former doſe, we pour d down his throat 2 ounces and + at once: 
He immediately tumbled on his back convulſed, and tumbled 
over 3 or 4 times, but quickly returned to his feet: He ſtag- 
gered, his eyes ſtared, and he ſat down like a dog that 1s 
tired. At length he ſhut his eyes, his neck became extended, 
and we apprehended he was falling into convulſions; but inſtead 
thereof he vomited a vaſt quantity of undigeſted chyle, in 
which appeared a great portion of the infuſion; after which he 
ſeemed to be perfectly recovered. 8 

Exp. 16. In about 25 minutes after, we gave the ſame dog 
by the mouth 2 ounces of the juice, expreſs'd from laurel: 
leaves; and in about 10 minutes more, another ounce was given 
him in the ſame manner: In a few minutes he began to lole 
the uſe of his hinder legs, but he quickly recovered them, 
Upon his taking another ounce. ſoon aſter the former, he fel 
into a great difficulty of breathing, and yell'd much. After 
this he was ſeiſed with very ſtrong convulſions, which affected 
his lower jaw and hinder legs very remarkably. 

In about the ſpace of 5 minutes, theſe convulfions were ſac- 
ceeded by an entire reſolution of all the limbs; he breathed 
with great difficulty and very ſlowly; no appearance of exp! 
ration: Sometimes we obſerved 2 attempts at inſpiration with. 


out intermiſſion, or cloſing of the mouth. At other times there 
: | was 


\ 
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1s nezr the ſpace of à minute between 2 inſpirations. After 

tis he was ſeized with a trembling in his limbs; and in about 
of an hour from his taking the laſt ounce, he died without 
ny ſtruggling, with his tail extended. 9 

There were ſeveral other experiments made of the ſame kind, 
by ſome Gentlemen of the profeſſion, which exactly correſponded 
nich the foregoing,. excepting this one circumſtance, that they 
zere of opinion, that this poiſon occaſioned an inflammation in 
de ſtomach and guts 15 

ſn order to clear this diſpute, we, who were of a different 
pinion, put together the following hints, from which it appears 
hat the fact is not as they imagined ; and that tho? we find, 
pon an animal's being killed by this poiſon, that the veins are 
rery much diſtended with blood, yet there is not any inflamma- 
ion produced by it. 1 Friis | 

Nothing ſeems better to illuſtrate this matter, than the ana- 
bgy which may be obſerved between the convulſions, occaſioned 
by the epilepſy, and thoſe which are the effect of Jaurel-water, 
For inſtance, in the epilepſy, the body is univerſally convulſed ; 
epecially the muſcles of the reck, tongue, lower jaw, and thoſe 
o the arms. 1.2 

The effect of theſe convulſions is this: The heart beats with 
muſual violence and frequency; the neceſſary conſequence of 
wuch is, that the blood will be thrown in greater plenty from 
the arteries 1nto the veins. But becauſe the muſcles compreſs 
the veins more than the arteries (whoſe ſyſtole enables them to 
wercome that preſſure) therefore the blood, which is ſtil] puſh'd 
forward by the ſyſtole of the heart into the veins, will be re- 
taned there by the aforeſaid preſſure of the muſcles, and will 
rturn in a very ſmall quantity to the heart. | 

For inſtance, the abdominal muſcles, being convulſed, preſs 
tie ſtomach and inteſtines upon the aſcending cava, and like- 
wiſe upon the vera Porte 3 by which means the blood, return- 
ng from the lower extremities, is retained in thoſe veſſels. Ac- 
cord ingly we ſee the viſible and immediate effects of this preſ 
lure are the forcing out the contents of the bladder and inteſtines, 
ad frequently the profluvium ſeminis. 

In like manner the preſſure of the muſcles of the neck, 
tongue, and lower jaw, upon 1 jugular veins and their 
branches, will not ſuffer the blood to return to the heart by the 
ceicending Cava, | | 

To this we may add the preſſure of the diaphragm and ribs 
pen the lungs; by which means the trunks of the aſcend in 


and 


| the cava, the vena portæ, the veins. and ſinus's of the drain, 
the blood is entirely ſtopped, then all becomes calm again, the 


cover d 


gious diſtenſion of the veins, and interception of the courſe c 


aRly the {ame as in the recovery of an epileptic perſon. Ina 


inflammation, more or lets, produced; which muſt occabvn 


* 
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and deſcending cava are compreſſed at their infertion into the 
Hence follows that frightful blackneſs: of the face during the 
paroxyſm, and the prodigious ſwelling of the veins of te 
head; eſpecially the temporal v eins. 

The neceſſary conſequence of all this muſt be, that if ths 
convulſion laſt long enough the patient muſt die, on account 
the blood being thrown out of the arteries. into the veins, a 
not returning to the heart. And Dr. Madden queſtions ng 
that if ſuch a perſon were opened after death, we Ihould fa 


ther with all their ſmalleft ramifications, very much gif 
tended with blood, and the arteries on the contrary alma 
But if the epileptic convulſion ceaſe before the circulation of 


preſſure is taken off the veins, the blood returns to its uſul 
courſe ; and in a few hours the fick perſon is perfectly u. 


And yet all this violent convulfion of the body, this prodi 


the blood, happen without any inflammation, as appears from 
the ſpeedy recovery of the patient: For, if the convulſion had 
occaſioned an inflammation, a fever muſt neceſſarily have en. 
ſued, which would diſcover itſelf by manifeſt tokens, and 
would require a much longer time for its abatement. 

Let us now obſerve the analogy between theſe appearances, 
and thoſe produced by laurel- water. To 

We find by experiment, that an ounce, or even two drachms 
and a half, of laurel water will occaſion more violent conyul- 
fions than 3 or even 5 ounces of it (Exp. 4, 5 to 11.) If there. 
fore an inflammation were the neceſſary conſequence of this ua. 
ter being taken into the ſtomach or guts, the more violent the 
cnvulſion is, the greater the inflammation ought to be. 

On the contrary we find, that the more violent the convuilion 
is, the greater the probability that the animal will recover 
(Exp. 4. to ).) And when it falls out fo, the manner is ex 


tew minutes the animal becomes as briſk, as if no ſuch thing 
had happened. 

Now if an inflammation were at all the neceſſary conſequence 
of this poiſon, tho' the animal recover; yet there muſt be {ome 


mole 


4 
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"ore violent and laſting ſymptoms. But ſince none ſuch ap- 
rar; ſince the recovery is ſo ſudden and effectual, it is the 
Frongeſt and plaineſt argument that there 1s not apy inflamma- 
jon produced. | 4 | 

"| the laurel-water be adminiſter'd to the quantity of an 
unce or more, the animal unayoidably dies in a few minutes; 
nd upon opening him the appearences are theſe ; namely, both 


„te trunks of the cava, and all the ramifications of the meſe- 
no c veins are very much diſtended with blood. Theſe veſſels 
"8: caily diſtinguiſhed from the arteries, not only by the thin- 
wo: of their coats, but alſo by the colour which the blood ex- 
2 bits to the eye. Now Dr. Madden conceives that all inflam- 


ations have their beginning in the arteries ; and that they are 
rroduced (becauſe there is no free paſſage for the blood) into the 
eins: But if once this paſſage become free (as in this caſe ic 
mainly is; for, we find all the veins diſtended with blood be- 
ond their natural dimenfions) the inflammation is then at an 
cd, the cauſe which produced it being taken off. Hes 
Moreover, the fact laid down, namely that the veins are pre- 
naturally diſtended with blood, does neceſſarily conclude, 
that the arteries are not diſtended with it; and conſequently 
at there cannot be any inflammation : For, if the quantity of 
Hood be increaſed in the veins, it muſt be proportionably dimi- 
uh'd in the arteries. 5 EE | | | 
To what has been ſaid, may be added the following obſerva- 
jon; viz, that if there were any inflammation produced by 
lis polten, it ought to appear moſt remarkable on the inſide of 
je ſtomach and inteſtines ; becauſe of the immediate contact 
« has with thoſe parts. 
All other poiſons, which- occaſion inflammations in the ſſo- 
mh and guts, do firſt operate upon the blood-yeflels, and c r- 
nde the parts inflamed ; they occaſion vomitings and fluxes of 
"od, which at length terminate in convulſions, | 
One may very eatily be deceiv'd upon opening the ſtom «ch 
fa dog, and may miſtake the redneſs of the runica villo/a 


C. 


br an inflammation, 


2 The inner coat of a dog's ſtomach is naturally of a ruddy 
7 feſh-colour 3 and therefore of all domeſtic animals a dog has 


tie quickeſt and ſtrongeſt digeſtion ; Accordingly we ſee that 
liry wallow bores, and Gigeſt them perfectly well; and tho! 
they be bur half chewed, when taken into the ſtomach ; yet 
licy are ar Jaſt reduced to as foft a conſiſtence as any o her part 
Yor. IX. 5 Aa t 9 
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of their aliment. It is, for this reaſon therefore, that e 
ſtomachs of dogs are more plentifully ſupplied with blood le 
thoſe of other animals; by which means not only the much ch 
force of the ſtomach, but likewiſe its warmth, which is 
principal inſtrument of digeſtion, is very much increaſed. g tc 
Bole, vinegar and milk, were given to a dog which l or. 
1wallow'd ſome of the laurel-water : The bole and vinegar wil" 2 
not obſerved to do much good; but the dog, which drank Her 
milk, recoyer'd without any bad ſymptoms : But at that du Dee. 
tance of time Dr. Ruzry could not recolle& the proportions th ſhec 
were given: He thinks a pint of milk. Ro ed, 


An. Account of M. Le Blon's principles of Printing (in in 

tation of Painting) and of Weaving Tapeſtry, in the ſan 

Manner as Brocades; by Dr. Mortimer. Phil. Tra 
N“ 419. p. 101. — | 


Le Blon, endeavouring to fix the true harmony of < 1 
o Jouring in painting, found that all viſible objects may H 
repreſented by the 3 primitive colours, red, yellow, and the * 
For, out of them all others, even black itſelf, may be com 
pounded. We are beholden to the great Sir 1/aac Newton | 
the diſcovery of the difference of colours, contained in the ray I. 
of the ſun; and that the union of them all produces white 
which 1s light itſelf. | 
For diſtinftion ſake M. Le Blon calls thoſe colours, which 
are comprehended in the rays of the ſun, impalpable colours 
and thoſe uſed in painting, material colours. In the materi 
colours a mixture of all 3 produces a black, or darkness, con. «5: 
trary to what is obſerved in the impalpable, which, as has be: N 
ſaid, produce white. 
MN. Je Blon takes this phenomenon to be owing to the bod 
or ſubſtance, of which theſe 3 material colours conſiſt, and! 
their particles being opaque, and not tranſparent : For, ti 
only reflect certain rays of light, that ſtrike on their ſurfaces | | 
and therefore when ſmall particles of different colours 2 
placed cloſe together, if they are ſo ſmall that each of the 
cannot be ſeen ſepararely by the eye, we do not diſcern the c 
lour of each particular atom, but only the blended refleck 
rays, proceeding from the adjoining particles: Thus yeliow u T. 
red produce an orange; yellow and blue a green, £9c. whit 
ſeems to be confirmed by placing 2 pieces of filk near eat 
other ; viz. yellow and -blue ; when by intermixing of 
| 8 | re lech 
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a,Qcd rays, the yellow will appear of a light green, and the 


the curious. a OE f 
M. Je Blon has reduced the harmony of colouring in paint- 
to certain infallible rules, built on this foundation: Whereas 


de effect of mere chance, or gueſs. work at firſt, but improved 
experience; all painters uſually affirming, that there can be 
certain rules given for mixing colours: M. Le Blon pub- 
ſhed, ſome years ago, an ingenious book on this ſubject, inti- 
ed, Coloritro, or the harmony of colouring in painting. 
By theſe rules M. Le Blon light on the manner of printing 
y object in its natural colours, by means of 3 plates, and of 
ke z primitive colours; an art attempted and ſought after ever 
ice the invention of printing; but in vain, and thought im- 
oflible, till he put it in practice about 15 years ago. The 
lates are engraved chiefly after the mez29%nto manner; only 
be darker ſhades, and ſometimes the out lines, where they are 
0 appear very ſharp, are done with a common engraver. Each 
plate is not compleatly engraved, but only contrived. to take 
uch a portion of the colour, as is neceſſary with the other 3 
plates to render the picture compleat. | 


face any object with 3 colours, and 3 plates. 2. To make the 


y. 3. To engrave the 3 plates; fo as that they cannot fail 
w agree. 4. To engrave the 3 plates in an uncommon way; 
b as that they may produce $000, and more good prints. 
5, To find the 3 true primitive material colours, and to prepare 
em; fo as that they may be imprimable, durable, and beau- 


ree in the impreſſion. has | 
The firſt of theſe is the moſt conſiderable, comprehending 
te theoretical part of the invention; and the other 5 ſubſerve 
to bring it into mechanical practice; and of ſuch importance, 
tat if any one of them be wanting, nothing can be executed 
ph fuccets, or exactneſs. Sometimes more than the 3 plates 
may be employ'd, namely, when beauty, cheapneſs, and expe- 
don require it. | | 1 
The obſervation of the compaynded colours, reflected from 2 
pieces of filk of different colours, placed near each other, firſt 
ave M. Le Z21on the hint of what the effect of weaving — 


ve of a dark green; which deſerves the farther confideration 


cording to the common practice of painters, their colouring is 


This art of printing confiſts in 6 articles, viz. 1, To pro- 


Irawings on each of the 3 plates; ſo as that they may exactly 


ul. 6. To print the 3 plates; ſo as that they may perfectly 


| 
' 
} 
1 
} 


W 


the mixing of ſeveral colours may be of con 


elſe, beſides painting, printing, and weaving. 


and not being to be fo cloſely joined, or incorporated topethe 


' as thoſe, will not of themſelves produce a white or black, hy 


under it: So that the workman can fee the figures through the 


a warp paſs'd thro' the leiſhes and tredles for the feet, with 


| ſhuttle thro them, when it is neceſſary to make a long throw 
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of different colours would be, when all the threads wete ſo fins 
as not to be diſtinguiſhed at a ſmall diſtance from one anothe,.* 
By the ſame principles of producing any viſible object vi | 
ſmall number of colouts, he arrived at the ſkill of producing; 
the loom all that the art of painting requires: An art that 5 In 
alſo been often attempted, but as often abandoned, and decland 
impoſſible till now, as well as the other of printing in colbuꝶ 
And it is probable, many improvements may from hence h. 
made in ſevera! trades, eſpecially in _— of wool; when 
1derable uſe: Hil 

M. Le Blon has not hitherto had time to apply it to any thin 


The colours made uſe of in weaving being only ſuperſchl nn 
and ſo different from both the impalpable and material colour 


only a light cinnamon: Wherefore, in weaving he hath beet 
obliged to make uſe of white and black threads, beſides rd 
yellow and blue; and tho' he found he was able to imitate an 
picture with theſe 5 colours, yet for cheapneſs and expedith 
and to add a brightneſs where it was required, he found it mort 
convenient to make uſe of ſeveral intermediate degrees of cc 
_—_ 55 
There are 2 ways in uſe at Bruſſels, and at the Goblin 
Paris, for making tapeſtry after the common manner: Ons 
they call the flat way, and the other the upright. In the flat 
way they have the warp ſtretch'd in a frame lengthwiſe of the 
piece; it is made of white worſted, and the pattern lies cloſe 


warp : He is provided with bobbins of filk or worſted of various 
colours, as the piece requires; then he takes up with his finger 
one thread after another, as they anſwer to any colour in the 
painting underneath ; and with the other hand paſſes the bob 

in with the fame colour, and ſtrikes the threads cloſe with a 
ivory comb. Some of theſe frames are made like a loom, wit 


which they open the threads of the warp, to paſs a common 


as is required in grounds, pillars and tall uprights. 
In the upright way the warp runs from top to hottom of the 
piece; the pattern is placed e and cloſe behind it, and 
the outlines are drawn in charcoal upon the forefide of the 
warp. The workman is placed with his back to the * 0 
| whic 
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bich means he can ſee the pattern better; then he takes up 
be threads one by one, and paſſes the bobbin, as in the other 
a/, and ſtrikes it cloſe with the comb: All which is near as 
dious as needle. work itſelf; which is the reaſon why fine ta- 
eltry comes to ſuch high prices; and what can be had at a 
aderate price is always coarſe, and of a low tafte : For, 
-orkmen who have any good notion of painting, and are capa- 
le of adjuſting the colours, are not to be had but for exceſſive 
nges ; which does likewiſe much enhance the price. But in 
M. Ze Blon's new way of weaving tapeſtry in the loom with 
| draw-boy, it may be performed almoſt as expeditiouſly as fine 
rocades : For, when the loom is once ſet and mounted, any 
mmon. draught-weaver, tho' not acquainted with drawing or 
wanting, nay, hardly knowing what figure he is about, ex- 
Aly produces what the painter has repreſented in the original 
yattern : And thus a piece of tapeſtry may be wove in a month 
two, which in the common way of working would take up 
kreral years; and what in the common way coſts 1000 pounds 
may, by this means, be afforded finer and better for 100. 

The main ſecret of this art conſiſts in drawing the patterns, 
tom which any common draught-weaver can mount the loom; 
nd when that is done, the piece may be had of any ſize, by 
mly widening the reeds and the warp; and a reverſe may be 
made with the ſame eaſe ; which is done by the boy's pulling 
the leiſnes up again in the {ſame order in which he pulled them 
town before; by which contrivance the tapeſtry may be ſuited- 
bany room, whether the light comes in on the right hand or 
mn the left. 1 

The patterns are painted upon paper, on which are printed 
quares from copper plates, and theſe ſubdivided by as many 
Ines, as anſwer to the threads of the warp, which run length- 
wiſe of the piece; then they try how many threads of the 
ſhoot anſwer in breadth to every ſubdiviſion of the ſquares : 
Lrery thread of the warp goes thro' a {mall braſs ring, call'd a 
naſe, or thro' a Joop in the leiſh, and bath a ſmall long weight 
er lingoe hung below to counter-balance the pack: threads, 
wich, going from the top of the rings or loops, are paſſed over 
tie pullies in the table, directly over the loom, and are conti- - 
ted nearly in an horizontal poſition on one fide of the loom, to 
« convenient diſtance; where they are all ſpread on a croſs 
dece, faſtened to 2 ſtaples: Theſe are called the tail of the 
nounture; and from each of theſe packthreads, Juſt by the 
lde of the loom, ate faſtened other packthreads, called * 

g whic 
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which deſcend to the ground: So that by pulling theſe ſinp 
chords, you raiſe any of the threads of the warp at pleaſut. 
Wherefore they faſten a loop or potlart to as many of thes 
fimple chords, as there are threads of the warp to be pully 
up at every ſhoot or every throw of the ſhuttle ; by which 
means the ſhoot ſhews itſelf on the right fide, where the 
warp is pulled up: And 1n ordering this they are guided by 
the pattern, on which they count the diſtances of the ſub; 
viſions, which contain the ſame colours in the ſame line, and eu 
be ſhot at once; then they faſten potlarts to the ſeveral fimple 
chords, that draw up the rings, thro' which theſe threads of 
the warp run, which are to lie behind this colour; they te 
all theſe loops together, and faſten a piece of worſted, 9 
filk to the knot, of the ſame colour with that the workman 
is to throw; and the boy, when he pulls each loop, names 
the colour, that the weaver may take the proper ſhuttle; 
and ſo on for every colour to be thrown, | 


The Sequel of the Account of the Cinnamon Tree in Ceylon; 
by M. Seba. Phil. Tranſ. N“ 419. p. 106. 

M Seba having ſome years before, bought out of the 

e Eaſt India warehouſes at Amſterdam, a conſiderable 
quantity of cinnamon leaves, or folia malabathri, pack d up 
in ſeveral large cheſts, he happened to find in one of them 
the flowers of the cinnamon (as big as the Talian bean: 
flowers, and of a blue colour) as alſo the fruit. 

In 1721, 1723, he bought of the ſame company the oil 
which ts expreſs'd out of the fruit of the cinnamon tree, as 
alſo that which is boil'd out of it, which is of a very good 
conſiſtence, and of a white colour; and by the Zaſt India 
company call'd cinnamon wax; becauſe the King of Candid 
cauſes candles to be made out of it, which for their agtee- 
able ſcent are burnt only by himſelf and at his court: How- 
ever, he permits his ſubjects to expreſs the juice out of , 
another fruit, not unlike that of the cinnamon tree; but tsM,.. 
being only a thin fat ſubſtance, like oil of olives, they cannot hire 
burn it any otherwiſe than in lamps. ccc 

The Indians likewiſe make ule of this cinnamon wax n Bi... 
phyſic; and give it inwardly in luxations, fractures, falls, I bim 
eontuſions and bruiſes; that in caſe any inward part be him 
touched or bruiſed, it may by its balſamic virtue be healed. s! 
They likewiſe give it in bloody fluxes to a drachm, or AH nic 


drachm and a halt: Outwardly apphed it makes the 5 
EZ | ; moe 
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gore beautiful, ſmooth, and ſoft than any one ſort of 
made. The leaves of the cinnamon tree likewiſe yield an 
l, which is of a bitteriſh taſte, reſembling oil of cloves, 
mixt with a little good oil of cinnamon. It is call'd oleum 
abarbri, or oil of cinnamon leaves. It is an aromatic, 
nd reckoned an excellent remedy in head-aches, pains of 
the ſtomach, and other diſtempers. | 

The oil of the root of the cinnamon tree is, properly 
ſpeaking, an oil of 'camphire; the roots — 2 good 
quantity of camphire. M. Seha bought a bottle of it of the 
faſt India company, where there were ſeveral together in 
z box, upon which was written in Low Dutch, Deſe oliteyten 
n tot een geſchenk uyt Candia geſchikt ; that is, theſe 
ails were ſens as a Preſent out of Candia; which ſhews 
that they are genuine, without any adulteration. | 

If this oil be diſtill'd in glaſs veſſels, there comes over 
long with it that ſort of camphire, the Indians call camphire 
laros, or camphire of Borneo, which ſhoots into thin tranſ- 
parent cryſtals, forming a beautiful variety of trees on the 
recipient, not unlike thoſe, which in very froſty weather are 
to be ſeen upon windows. This ſort of camphire is of very 
great efficacy in phyſic, and gather'd and kept for the King 
o Candia's own uſe, who eſteems it an excellent cordial: 
nd not only the camphire of Paros, but alſo the oil of cam- 
ire, which is extracted from the roots of the cinnamon- 
ree, is a very great cordial, if taken inwardly : It ſtrength- 
ens the ſtomach, expels wind, and hath been found of great 
ſervice in arthritic and gouty diſorders; it is alſo a diuretic: 
the doſe is 10 or 12 drops upon a bit of ſugar, or in a proper 
rehicle. - It is outwardly applied in all arthritic pains from 
old and obſtructions; being rubbed on the affected part with 
a warm _ it will preſently leflen the pain, and by degrees 
uke it off. | 
About 36 years ago M. Nicolas Dunbſtdorff at Amſterdam 
vas ſo cruelly afflicted with arthritic pains, that he could 
hure no reſt either night or day; and tho' he had the advice 
(feveral noted pbyſicians, and tried a great many medicines, 
jet he could find no relief; till he was advifed to cauſe anoint 
himſelf with the oil of cinnamon tree root. M. Scha anointed 
bim himſelf, rubbing the oil on all the affected parts, with 
iis hand warmed by holding it to an oven; and this he did 
nice every day for an hour together. And tho', when this 

| cure 
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4 eure was firſt begun with the patient, his hands and feet yy 
* by the convulſions and the violence of the pain, contracted ;. 
ſuch a manner, that they grew quite crooked, and full a 
nodes; yet in a fortnight's time he became ſo much bet; 
that he could ſleep well of nights, feeling neither pain mw 
cramps. In about fix weeks time he could walk about k; 
room; whereas before anointing, he was not able to fl 
either hand or foot, This anointing was continued for about 
three months, when the patient not only recover'd of thi 
violent indiſpoſition, but continued free from the gout exe 
after, and liv'd about 15 years in a very good ſtate of health 
And ſeveral other people in the ſaid patient's condition (ij 
the ſame with equal fucceſs. 
Several phyſicians have written largely of the virtues of 
common camphire, but there are ſtill many hidden qualitiet 
in this excellent medicine. Thus, for inſtance, M. Sehe 
can affirm, that in all burnings by fire or otherwiſe, and the 
pains occaſioned thereby, be has not hitherto met with an 
better or ſurer medicine than the following. | 


41 Sir. lumbricor. terreſt. cum ſpir. vini rectificat. 3xi 
Camphor. Zu. M. N 


No ſooner is a bandage, or compreſs, dipped into this 
ſpirit, applied to the affected part, but it will give inſtant 
relief; and ſo effectually check the inflammation, that it 
hall ſpread no farther. But the application of it mult be 
continued till the pain be quite gone; and the cus, if any 
dried up. If the exulceration be got deeper, and if the 
wound muſt be kept open, two ounces of camphire, diffolr' 
in oleum hyperici, mix'd with a pound of the common un 
guentum ceruſſæ, applied S. A. will quickly and effeCtuall 
heal it, as M. Sha often experienced. 


A Polypus, reſembling a Branch of the Pulmonary Vein 
cough'd up; by Dr. Nicholls, Phil. Tranſ. N' 413 

„ P- 123. | 

A N ICHOL AS Tulpius in Obſ. 7. Book 2., preſents u 

1 - Y with the caſe of a man, who, with a large effuſion 0 

blood, threw up, by coughing, two branches of the pulmo 

nary vein, ſix inches long, with their ſeveral ramification! 


freed from the rrachea and ſubltance of the lungs, as if 10 
acc 
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| urately diſſected. This caſe he obſerves to "0 very 


qhcal authors. HS 6 
4 ſmall acquaintance with the fiructare of the lungs 
#ciently .evinces the impoſſibility of the fact, as there 
ied: Wherefore Dr. Nicholls (not doubting the author's 
city) always believ'd Tulpius whs deceiv'd by a polypus 
he vein, which might be. cough'd up in the manner he 
ſeribes it. . | ne 
But the following caſe will put this matter in another light. 
0 18, 1730, Dr. Nicholls was conſulted on behalf of one 
e in Ee, who was aſthmatic, and cough'd up phlegm, 
eabling worms; to remedy which the Dr. directed a lac 
SS 00am, with ſquills; from the uſe of which he expec- 
wed more eaſily, but ſtill continued to cough up the tame 
bltances. | | 
July 11, 1731. on the road to London, the patient was 
zd with a ihivering, and pleuretic pains; his tongue 
tc, pulſe hard and quick, c. By repeated bleeding 
pains decreaſed, hut the cough continued, and that more 
nt than uſual. Upon examining the expectorated phlegm 
hich was tinged with blood) the Dr. found it fibrous, and - 
Iden expanded in water) exactly reſembling the - veſſels in 


e veins, ard like them hollow. The patient cough'd up 
re or leſs of them every day for ſeven years; ſometimes 
realy white, and ſometimes tinged with blood: Notwith- 
nding which, he has had no other complaint, has had a 
od appetite anc colour, and a greater ſhare of fat than any 
pn, would choote. The ſpecimen (repreſented Fig. 1. 
ate VII.) was expectorated when the Dr. was preſent, 
mely July 16. 1731. It nearly reſembles Tulpius's firſt 
wit; and is no more than a viſcid phlegm, ſecreted by 
e relaxed glands of the z7ackea, and afterwards concreted by 
e heat of the part. „ 


Yor, IX. 5 B b An 


ordinary, and not to be parallell'd in the writings of 


Jungs. Theſe ſubſtances are as tough as the coats of 
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An Experiment, explaining a mechanical Paradox; Hamel 


motion is C; thoſe weights will act againſt each other (becai 


cover balanced by the body P; becauſe Fd, multiplied mt 


eme LOOPNET POLITE tot Oe PA 


that rwo Bodies of equal Weight, ſuſpended on a cernj 
fort of Balance, do not boſe their Equilibrium, by beit 
remov'd, the one farther from, the other nearer to, il 
Centre; by Dr. Deſaguliers. Phil. Tranſ. No 40% 
p. 125. k LS NE 
ROD. 7, If the two weights PW (Fig. 2. Plate VII 
hang at the ends of the balance A B, whoſe centre 


their directions are contrary) with forces, made up of the 
quantity of matter in each, multiplied by its velocity; thi 
is, by the velocity which the motion of the balance turniy 
about C will communicate to the body ſuſpended. Now tie 
velocity of a heavy body is its perpendicular aſcent or deſcent 
as will appear by moving the balance into the poſition 4þ 
which ſhews the velocity of P to be the perpendicular lue 
ea; and the velocity of B will be the perpendicular line by 
For, if the weights P and W be equal, and likewiſe the ling 
ea and bg, their momenta made up of ea, multiplied ut 
W, and of bg, multiplied into P, will be equal, as vil 
appear by their deſtroying each other in making an equi 
rium. But if the body W were remov'd to M, and ſuſpende 
at the point D; then its velocity being only Fd, it would b. 


___=— wk. 2 — — U 


as „ —— — 12 1 — _ 2 o —. 


M,. would produce a leſs momentum than P, multiplied in 


Ta. the arches A a, Bb, and Dd, deſcribed by the ends0 

the balance, or points of ſuſpenſion, are proportionable 
their fines ea, gb, and df; as alſo the radii or diſtant 
CA, CB, and CD; in the caſe of this common fort 
balance, the arches deſcrib'd by the weights or their point 
of ſuſpenſion, or the diſtances from the centre, may be take 
for velocities of the weights hanging at A, B, or D; an 
therefore the acting force of the weights will be reciprocal 
as their diſtunces from the centre. 

Scholium. The diſtances from the centre are taken bt! 
for the velocities of the bodies, only becauſe they are propdl 
tionable to the lines ea, bg, and fd, which are the it 
velocities: For, there are a great many caſes wherein! 
velocities are neither proportionable to the diſtances jrom ti 
centre of motion of a machine, nor to the arches deſcribd 


the weights, or their points of ſuſpenſion: Therefore, # 
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cot 2 general rule, that weights act in proportion to their 


aneh itances from the centre of motion; but a corollary of the 
erg eeneral rule, namely, that weights act in proportion to their 
beige velocities, which 1s only rrue in ſome. caſes, Therefore, 
to, 1e mult not take this caſe as a principle, which moſt work- 
413 ven do, and all ſuch as make attempts to find the perpetual 


notion, as Dr. Deſaguliers has more amply ſhewn in Ppil. 
Tranſe N' 369. 21 8 | 

But to make this evident even in the balance, we need 
only rake notice of the following experiment. ACBEKD 
(Fig. 3.) repreſents a balance in the form of a paralleJogram 
paſſing thro' a {lit in the upright piece NO, ſtanding on the 
eleſtal M; fo as to be moveable upon the centre pins C and 
L: To the upright pieces AD and BE of this balance are 
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rio is evident; but it does not at firſt appear ſo plainly, that 


ar * if W be remov'd to V, being ſuſpended at 6, yet it ſhall 
l ſtill keep P in quilibrio, tho' the experiment ſhew it: Nay, 
7 weir w bc ſucceſſively moved to any of the points 1, 2, 3, E, 
7 11 4, 5, or 6, the equilibrium will be continued; or if PCW 
8 * hanging at any of thoſe points) be ſucceflively moved to D, 
Fes or any of the points of ſuſpenſion on the croſs- piece E G, it 
14 . wil at any of thoſe places make an æquilibrium with W. 


Now when the weights are at P and V, if the leaſt weight 
(that is capable of overcoming the friction at the points of 
ſuſpenſion C and K) be added to V as 4; the weight V 
wil overbalance, and that as much at V, as if it were at 
From what has been ſaid above, the reaſon of this experi- 
ment will be very plain: As the lines A C and K D, CB and 
KI always continue of the ſame length in any poſition of 
the machine; the pieces A D and BE will always continue 
parallel to each other, and perpendicular to the horizon: 
However the whole machine turns upon the points C and K, 
s appears by bringing the balance to any other poſition, as 
ade d: And therefore as the weights, applied to any part 
of tbe pieces F G and HI, can only bring down the pieces 
AD and BE perpendicularly, in the ſame manner as if they 
were applied to the hooks D and E, or to X and J, the 
centres of gravity of AD and BE; the force of the weights 
(if their quantity of matter be equal) will be equal ; becauſe 
their velocities will be their perpendicular aſcen i ar deſcent, 
- Bb; which 
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fixed at right angles the horizontal pieces FG and H I. 
That the equal weights PW muſt keep each other in eguili- 
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dicular velocity L 4 multiplied into its maſs. Q. E. D. 


an accidental blow on the head at foot- ball) almoſt entire 


diminiſn the velocity of the blood, and procure ſlee p; which 
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which will always be as the equal lines 441 and 3 L, häte 
part of the pieces PG and HI the weights are applied w. 
But if to the weight at V be added the little eien 74, tho 
two weights will overbalance; becauſe in this caſe th 
momentum is made up of the ſum of V and a, multiplict 
by the common velocity 4D. * AB 
Hence it follows, that it is not the diſtance c 6, multipli 
into the weight V, that makes its momentum; but its perpey 


This is till farther evident, by taking out the pin at I. 
For, then the weight P will over balance the other weigh 
at V; becauſe then their perpendicular aſcent and deſcei 
will not be equa]. | 


A Vomiting of Blood cured by drinking very cold Liquii 
in Winer: by Dr. Michelotti. Phil. Tranſ. N' yy, 
p. 129. Tran/iated from the Latin. NE, 
Udovicus Maffetti after violent exerciſe by hunting 20 
riding, would of a morning vomit up five or fix ouncz 
of blood; for which Dr. Michelorts uſed the followin 
method of cure. As he perceiv'd the blood highly rarifie, 
and its impetus upon the veins and arteries very conſiderabl, 
which was greatly increas'd by a plethoru; and as he wa 
well aware, that the patient labour'd under a ſcirrhous ſpleei 
on account of which he had for four years before vomited 
blood, and from his childhood been, every ſpring and autumn, 
ſubje&t to plentiful hemorrhages at the noſe, which (aft 


ceaſed : Upon all theſe accounts the Dr. ordered to app) 
leeches immediately to the hemorrhoidal veſſels, and drain 
off eight oances of blood, both to diminiſh its quantity, and 
divert it from the ſpleen and ſtomach; and at Teveral nme 
that day, about a pint of plantain water, well ſaturated with 
nitre and coral, in order to allay the rarefaction of the 
blood, But about midnight his vomiting ſtrongly recurring, 
he was inſtantly ordered four ounces of lettice water, mix 
up with 12 drops of Helmont's Laudanum with quinces, b 


when the patient had thrown up, with a plentiful ng 
of blood at three or four times, recourſe was had to plli 
made of fix ſcruples of Philonium perficum, to be taken 
down with blood-wort water. At the fame time he orderet 
the patient to hold in his mouth cold water, mixt with cold 

: Vinegyi 


inegar, and to apply a ſponge, well ſoaked in cold vinegar, 


ite 2 > | AY ; 
ed wilo the epigaſtric region, in order to conſtringe the blood- 
thoßlegels of the ſtomach, whether opened by eroſion, rupture 


„ any other way; for which purpoſe, as the vomiting re- 


nite ſpent, recourſe was had not only to a confection of the 


tiphet asd ſeeds of white poppies and henbane with /2ccharum 
etpen yoſacenm, bol. armen. and lap. hæmatit. to be taken in about 
9. drachm at a time, but likewiſe to Heſvetius's conſolidating 


pills, three ſeruples of which were taken every four hours 


wder of pearls and red coral calcined, as alſo of the magiſ- 
ery of crabs· eyes was diſſolv d. By theſe means the vomiting 
ceas d for ſome hours. 


1910 The Dr. forbore opening a vein that night; and that, 
a becauſe he found the patient had vomited npwards of 12 
pounds of blood in about two hours time, and that he lay in 

g u cool room, and with few bed-cloaths on; as alſo becauſe 
uncn the contraction of the heart and arteries, and conſequently, 


the velocity of the ſmall remaining quantity of blood would 
be very conſiderable; and again that the letting of a fmall 
quantity of blood either in a part nearer to, or at a greater 
diſtance from the ſtomach would not be ſufficient to divert 


pleen WW its courſe; and in the next place, becauſe he ſaw that by 
mitel i opening a vein in ſuch circumſtances, the proportion of the 
turn, WW ſalphureous particles of the maſs of blood might be en- 
(after creaſed, being remarkably fo already, as the Dr. conjectured 
tirey by the patient's great thirſt, heat of his body, toſſing of his 
apph i arms and legs, and the remarkable frequency of his pulſe, 
drauß which, together with an encreaſed velocity of the blood, 
„ and might again bring on the vomiting. | 


Next morning about day-break, the vomiting was confide- 
rable; for which the patient drank four ounces of cold nettle 


fte water mixt with eight grains of toaſted opium; which not 
rring entirely ſucceeding, he at length. concluded to comprels the 
mix blood veſſels reaching into the cavity of the ſtomach by con- 
es, wi denſing its air, and to repel their blood by means of cold 
vbich ll potions; bur becauſe the patient was ſo mach exhauſted, and 
haf bis ſtomach ſo exceedingly weaken'd, that he threw up the 
piu lighteſt food, as panada, yolks of eggs diſſolv'd in chicken 
taken broth, ptiſans or rice-milk, he was ordered light and ſtrengrh- 
lere ening fippings; as of chioccolatte, cows milk and ſugar, 
coll cremor of ſweet almonds, and white poppy-ſeeds, newly ex- 
egal, N „„ „ = 


1 


urned a fifth, and a ſixth time, and the patient ſeem'd to be 


in the water juſt mentioned, in which a ſmall quantity of the 
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preſs'd with ſugar : About ſeven ounces, of theſe liquy 
congeal'd with ice and nitre, were every five or fix haun 
given the patient; ſometimes one ſort, and ſometimes 2 
other; with a few draughts of the cold Nucerinè water, a 
this method contributing greatly, and in a ſurpriſing mannes 
to the cure, he perſiſted in it-almolt to the beginning of the 
enſuing February; at which time he ordered for the fir 
days rice boiled in cock-broth, or wheaten bread well ſoake 
in the ſame broth, or in a freſh egg; and the following day 
meat, as ſometimes fowl, veal, and ſmall birds: And beſide 
to ſtrengthen the patient's weak ſtomach, about 60 drops d 
the tinfture of wormwood, extracted without ſpirit of wing 
were to be taken every day before dinner in a ſpoonful d 
pimpernel water. e 

On the third or fourth day of the patient's illneſs, the D. 
ordered clyſters of cow's milk, mixt up with butter, the yoli 
of an egg, and brown ſugar, in order to bring away thy 


black ſooty blood flowing from the ſtomach to the lows 


parts; and on that account he judged it better to abſtai 
from ſuch medicines, commonly preſcrib'd by other phyfi 
clans in vomitings of blood, as either hinder or remove in 
concretion, effects entirely oppoſite to thoſe of cold liquon 
by which a cure was already ſo ſucceſsfully begun. 

And by this method of cure, the patient, brought to th; 
Joweſt paſs, was freed from a very dangerous diſorder, as us 
have ſeen above. And to prevent any future relapſe, the Dr 
ordered every three or four months to take away ſeven 0 
eight ounces of blood, for the moſt part from the arms, and 
and ſometimes from the hemorrhoidal veſſels, The reaſon d 
this precaution was, that the ſpleen being ſcirrhous, as above 
mentioned, its. blood-vefſcls could not poſſibly contain the! 
natural quantity of blood, and therefore the other veſſels of tic 
body, and more ſo, thofe of the ſtomach, which lies ſo near tix 
ſpleen, muſt neceſſarily contain more than their natural quan 
tity; and on that account be ſo dilated, as to give paſlage t 
the blood that continually endeavours to eſcape from them; A 
is commonly the caſe in ſpitting or vomiting of blood, or f 
hemorrhages at the noſe from great obſtructions in the veſſcls« 
the lower belly; as we have inſtances in Riolanus; who fron 
Hippocrates and Valverda gives hiſtories of ſuch as died 
vomiting blood, from a turgid ſpleen: Therefore, by way d 
prevention, he judged it proper to uſe repeated bleeding; ail 
becauſe the impetus of the blood upon the veſſels may be i 

crealel 
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iquan tele by an increaſe of velocity, the patient was to drink cold 
aun er inſtead of wine, and to abſtain from hunting, running, 
es d other violent exerciſes, that might accelerate the motion of 
r, an blood; and this method was attended with good ſucceſs till 
anne Member 1730: On the 2d of December, in the night he had 
* the relapſe 3 but fince he vomited only a pound, or two, and the 
e fir. obſerved a fullneſs of good blood; tho? the vomiting con- 
OakediM;..cd, and the arteries were almoſt entirely flaccid, yet he was 
g day mediately order'd blooding in the left arm, to the quantity of 
beide, cunces, in order to divert its courſe from the blood-veſſels 
ops e the ſtomach; and after that, 15 or 18 drops of Helmont's 
vine N vid 121d anum in 4 ounces of the water of the leſſer pimper- 


ful d 


4 both to procure ſleep and retard the velocity of the blood; 
and he was obliged to repeat the doſe 3 or 4 times that even- 
vg; becauſe the patient had thrown it up upon the return of 


he D. 


e youll: tc rowiting. ; . 

„ti zy theſe means the vomiting had ſcarce intermitted for 2 
love urs; but vpon its returning once and again, the Dr. like w iſe 
bſtai ader'd to draw about 4 ounces from the hemorrhoidal veſſels; 
pbyf and at the ſame time he had recourſe to cold liquors, which at 
ve 108 :ther times he had found ſucceſsful, and which at that very time 


quem fucceeded fo well with a young woman, who was almoſt ex- 
hauſted by profuſe vomiting of blood from obſtructions in the 


reflels of the uterus; and firſt he had recourſe to Chioccolatte, 


o the 


as VV end about 4 hours after to other congealed Jiquors, ſuch as ſor- 
e i di ſpumiglia & pappi na, as they are called. By this me- 
en M thod of cure, by which the motion of the blood, efpecially in 
, and the gaſtric arteries and veins, might be check'd, the vomiting 


fon d 


ceas'd till next day; when returning twice, it was again ſtop- 
pe by repeating the ſaid cold liquors, every third or fourth 
our, 7 

On the zd day of the diſorder, the Dr. upon the patient's 
vomiting again in a ſmall quantity about evening, preſcribed 
gilded pills Philon. Per ſic. 30 gr. toſt. opij © ſs. in 3 ounces of 
torment1] water, in order to procure ſleep, and lay the preterna- 
tural] commot ions of the heart and arteries ; which anſwer'd ſo 
well, that the vomiting immediately ceaſed, and the patient 
llept pretty well in the night, While theſe things were taken 
in by the mouth; clyſters, made of milk, butter, ſugar and 
yolks of eggs, mixt up together, were thrown up by the anus, 
en the 2d and 2d day, to bring away the black blood, that had 
now fallen down from the ſtomach into the guts, under the ap- 
pearance of black bile: Beſides, he was ordered to drink often 


and 
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een ll 
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uſed, and under it the patient broke wind plentifully SI 


the pills juſt mentioned were given, for compoſing the 1mmode- 


_ diately preceeding, there ſuddenly aroſe a pain and tumour 


_ delirium. For this pain the Dr. preſcribed warm and moiſt fo- 


the commot ions in his ftomach, 


— 
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and in ſmall quantities, for fear of cloying the ſtumach, milg1 
water, wherein a quince had boiled a little, and which wy 
cooled with ice; to brace up the ſtomach and ſtrengthen in 
| blood-veſlels, and aflwage the patient's thirſt, which began u 
urge the third dax. ee 

Por 12 days together this cold and thin diet was ſucceſsful 


wards; after which time, complaining yery much of a diſtend, 
ing pain in his ſtomach (becaute he had drank to exceſs of the 
ſaid water, cool'd with ice, in order to allay his thirſt) the Dr. 
forbore the uſe of it, and ſubſtituted a ſomewhat fuller diet 5 4 
warm chicken-broth, in which the yolk of a freſh egg was dif. 
ſolved with ſome lemon juice. "Theſe broths were taken twice 
a day, with ſome hot Chioccolatte early in the morning, bu 
firſt a draught of cold water, broth to cool the ſtomach, and 
allay the patient's immoderate thirſt, was drank. Againſt the 
troubleſome diſtenſion of the ſtomach, beſides the hot liquors, 


rate commotions of the nerves and animal ſpirits. ; 
On the 14th day, after a flight head- ach on the days imme. 


{ſpreading wide behind the left ear about the middje of the 
lower mandible, and at the ſame time a continent but flight 
fever, with a ſhuddering, is intended, with ſome degree of 2 


mentations, to be applied with ſponges, and made of equal parts 
of cow's milk and ſimple water, in which alder flowers were 
boiled; and by this, the matter of the tumour was almolt entirely 
diſcuſs'd in 8 days; after which time, the fever, intending a 
little about night, and remitting in the morning, ſtill continued; 
the pitient was not now ſo thirſty; drank the cold Nucerm 
waters; was awake in the day time, and ſlept in the night; 
was refreſh'd by the warm liquors abovementioned z and fome- 
rimes he made uſe of a rice;ptifan. He was naturally and even 
in health troubled with belchings; and ſometimes he com. 
plained of acids (as he ſaid) which irritated his ſtomach, ſo that 
he threw up phlegm, and ſometimes his aliments; for which the 
Dr. gave once a day about noon (not without ſucceſs) the tince 
ture of wormwood, and frequently the cold Nucerine waters; 
and ſometimes the philonium perſicum and toaſted opium, and 
Jometimes cold potions of milk and ſugar, congeal'd by att 
for his belching ; and he ordered warm fomentations to allay 
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\bout the goth day che patient diſcharged by the mouth a 


wtery humour 3 his arteries were in a natural ſtate; his ſtools 
re 


the Dr. was obliged to give thrice a day, ſome ſtronger 


xd, as cold jellies of hart's-horn and calves feet, and that a 


e before he took the above-mentioned nourtſhing broths. 

From ſuch kind of food he firft made a tranſition to rice, 
led in capon-broth, and to boiled pullets livers; and after- 
rds to tender fow], veal and quails; and in order to keep an 
n belly he took about a tpoonful or two of cows milk, the 
ite of a freſh egg, mixt up with a very little ſugar : And 
he is well and in perfect health. BP W 
lt is no difficult matter to demonſtrate that this method of 
re, by the above - mentioned congealed liquers, is founded on 


1 folid reaſons. For, firſt the blood - veſſels of the ſtomach, 


uing their contents into its cavity, either by the rupture, ero 
nor thinneſs of their coats, or by the opening of their oriſi- 


and being immediately in contact with, and pincht by thoſe: - 


aled liquors, are inſtantaneouſly and ſtrongly corrugated 5 
{then — blood contained in theſe veſſels — —— . 
ch and repelled into the larger canals; and the body ſhud- 
ng all over by the exceſſive cold, the reſt of the blood is 
aly retarded in its motion; and conſequently, that impetus, 
which the extremities of the veins and arteries might be opened, 
| which ariſes from the velocity of the pulſe of the heart and 
ries, is conſiderably diminiſhed 3 and again, theſe exceed- 
cold 11quors, made up of nutritive molecule, and flowing 
the blood, and collected there, do without any impetus re- 
It the remaining maſs. - IV] 

artholin in his little treatiſe de n/u nivis medico, not only 
rs Abenſina, but likewiſe Galen, as preſcribing liquors, 
led with ow, for hot diſorders of the ſtomach: And pro- 
dh, the latter, according to Gartholin, follows Seneca in his 
1. 91eſt. and propoſes to cure the diſorders of the ſtomach, 
2 water, food and fruit, cooled with inow, Met. Med. lib. 7. 


bfides Aberſina and Galen, the fame Parrbolin likewiſe 
es NHſes, Zacutus, and Amarns, both Portugueſe, Lud. 
Palins, Laz. Riverius, and others, who, to cool the exceſſive 


it of the ſtomach, and cure colics, ariſing from hot and bi- 
w humours, preſcribed food and drink, cooled with ice, and 


lech to the belly lianen-cloths dipt in cold water. But he 
tons no one, who had ever cur'd vomiting er fluxes of 
Vol. IX. Ne 6 Ce” = blood 


daily in ſufficient quantity; and he made water plenti - 
u; and his ſtrength and appetite increas d in ſuch manner, 
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blood in any part of the body, by potions cool'd with ſnow: 
ice, or any other kind of cold liquors. . 
That liquors cool'd with an emulſi on of melon ſeeds an 
little ſugar, when given ſparingly about the evening, have Pret 
effects, the Dr. experienced in very cold weather, in 
young nun of a hot conſtitution, grievouſly affected with a 1 
mus of the ſtomach, from exceſſive grief, which conftrin ed! 
left orifice in ſuch manner, that ſhe reſpired with difficulty, 1 
the deicent both of her food and drink, tho' in ſmall quantiti 
was 2]moſt entirely precluded. | 
Tho' Hippocrates, Sect. 5. Aphor 24. writes Frigida, vc 
nivem & glaciem, ſanguinis eruptiones inducere: Vet Ahoy.) 
he aflerts; in his frigidd uti oportere, unde ſanguis erupy 
aut erupturus eſt, & quidem circa ipſas partes, unde fi 
About 6 years before, after a fruitleſs uſe of the common mel 
cines, and even very cold water, Dr. Michelotti, in the mid 
of ſummer, very readily ſuppreſſed a large flux of blood fn 
the uterus, by laying ice upon the knees and thighs; when 
the crural, and conſequently, the iliac, and other arteries u 
veins, terminating in the arerus, were conſtringed, the blood 
that reaſon repreis d, and precluded, as it were, its uſual cou 
- Tho” the Dr. very much approve of cold liquors in all flu 
of blood, eſpecially from the ſtomach, and which are owing 
an 1 and — _—_— of the blood, or acc 
anied with them, and eſpecially in young people, whoſe bl 
ar ſtomach are in a Rs : Yet N * preſcribe th 
congealed liquors. indiſcriminately to women, that vomit bly 
after child-birth, or that are ſubje& to cold fermentations of i 
ſtomacb, or inteſtines : In this caſe, as he would neither for 
dily uſe a deal of warm water; nor ſuch as is lukewarm, 
Hippocrates indiſcriminately preſcribes both in his treatiſ 
Morb. Muliebr. and in that de Nat. Muliebr. ſo neither wal 
he condemn aſſes or cows milk, which the ſame Hippocrates | 
ſcribes in theſe caſes, In blood-vomiting from a ſuppreſlin 
diminution of the Jochia, he would preſcribe in the firſt pl 
to open a vein in the feet in order to divert the blood from! 
ſtomach ; and warm fomentations of water and white wine, 
which emollient and aperient herbs were boiled, on the hype 
ſtric region; and at the ſame time to waſh the legs and fe 
a large quantity of warm water, that the veſſels of the 1 
might be opened ; and then he would have recourſe to milk, 
order to moiſten and recruit the maſs of blood. But fhoult 
woman at the ſame time vomit blood and have her Lochia,! 
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„ would, by carefully attending to every particular circum- 
ince, endeavour to ſuppreſs the vomiting, not with warm fo- 
"tations and Jotions, but with remedies that allay the #mperus 
c the blood, that inſpiſſate it and moderate its heat; and that 


zothen the veſſels of the ſtomach : And when the vomiting 


s luppreſſed, he would have recourſe to a milk diet; or it 
it ſhould prove ineffectual, to r ns draughts of chiocco- 
te, and nouriſhing broths, made of chickens, frogs, ſnails, &c. 


Deſcription of an Inſtrument for taking Angles, 5 
Ft invented by Mr. Hadley, Phil. Tranſ. N? 4 — 
. | „ 
HIS inſtrument is deſign'd to be of uſe, where the mo- 
tion of the objects, or any circumſtance, occaſioning an 
teadineſs in the common inſtruments, renders the obſervations 
jficult or uncertain. 9, , 
The contrivance of it is founded on this obvious principle in 
atoptrics ; namely that if the rays pgs, 9 or converg- 
g to any point, be reflected by a plane poliſh'd ſurface, they 
il, after the reflection, diverge from, or converge to another 
int on the oppoſite fide of that ſurface, at the ſame diſtance 
m it as the firſt; and that a line perpendicular to the ſurface, 
ling thro* one of thoſe points, will paſs thro both. Hence 


ſollows, that if the rays of Hehe, emitted from any point of 


n object, be ſucceſſively reflected from 2 ſuch poliſh'd ſurfaces; 
hat then a third plane, perpendicular to them both, paſling 
hto the emitting point, will alſo 2 thro' each of its 2 ſuc- 
ſive images, made by the reffections: All the 3 points will 
e at equal diſtances from the common interſection of the 3 
lanes ; and if 2 lines be drawn thro' that common interſection; 
ne from the original point in the object, the other from that 


Image of it which is made by the ſecond reflection, they will 


rm an angle double to tha: of the inclination of the two 
vliſh'd ſurfaces. | | | 

Let RPH and RGI (Fig. 4. Plate VII.) repreſent the 
tions of the plane of the figure by the poliſh'd ſurfaces of the 
ſpecula B C and D E, erected perpendicularly thereon, meet- 


"gin K, which will be the point where their common ſection, 


erpendicular likewiſe to the-ſame plane, paſſes it, and HR I 
8 the angle of their inclination. Let A F be a ray of light 
om any point of an object A falling on the point E of the firſt 
pecuhim BC, and thence reflected into the line EG; and at 
be point G of the. ſecond 8 D E reflected again - 
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tho' the 2 /pecula be turned „ circularly on the axis! 
e 


401 ME MOI Rs of the 
the line G K; produce G F and K G backwards to M and y 
the 2 ſucceſſive repreſentations of the point A; and draw R. 
RM, and RN. wo mT: 

Since the point A is in the plane of the ſcheme, the point 
will be ſo too by the known Jaws of catoptrics. The line pf 
is equa] to F A, and the angle MF A double the angle HP. 
or MFH; conlequently R M is equal to RA, and the ang 
MRA double the angle HR A, or MR H. In the fan 
manner the point N is alſo in the plane of the ſcheme, the li 
RN equal to K M, and the angle MR N double the ang 
MRI or I RN: Subſtract the angle MR A from the ang 
MRN, and the angle ARN remains equal to double th 
difference of the angles MRI and M RH, or double the ang 
HRI, by wbich the ſurface of the /peculum D E is recline 
0 that of BC; and the lines RA, RM and RN 
equal. 


Corollary 1. The image N will continue in the ſame poin 


10 long as the point A remains elevated on the ſurface of B( 
provided they retain the ſame inclination. 

Cor. 2, If the eye be placed at L (the point where the li 
AF continued cuts the line GK) the points A and N will u 
pear to it at the angular diſtance A LN, which will be eq 
to ARN: For, the angle A LN is the difference of the ang 
FGN and GF L, and FG N is double F GI; and G 
double GFR; and conſequently their difference double FRG 
or HRI: Therefore, L 1s in the circumference of a circle 
paſting thro' A, N and R. F 

Cor. 3. If the diſtance A R be infinite, thoſe points A and 
will appear at the ſame angular diſtance, in whatever points 
the ſcheme the'eye and ſpecula are placed: Provided 4 incl 
nation of their ſurfaces remain unalter'd, and their commo 
ſection paralle] to itſelt. | | 

Cor. 4. All the parts of any objects will appear to an ey 
viewing them by the 2 fucceſſive reflections, as before deſcribed 
in the {ame fituation as if they had been turned together circu 
larly round the axis R, keeping their reſpective diſtances fron 
one another and the axis, with the direction HI, 5. e. the fam: 
way the ſecond /peculum DE reclines from the firſt BC. 

Cor. 5. It the /Pzcula be ſuppos'd to be at the centre of a 
infinite ſphere; objects in the circumference of a great circle, t 
which their common tection is perpendicular, will appeer n 
mov d by the 2 reflechions, thro! an arch of that circle, equal t 
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te the inclination of the pecula, as is ſaid before: But 
"2s at a diſtance from that circle will appear remoy'd thro? 

' imilar arch of a parallel: Therefore, the change of 
cir apparent place will be meaſur'd by an arch of a great 
xle, whoſe chord is to the chord of the arch, equal to 
"ble the inclination of the ſpecula, as the co- ſines of their 
ſpective diſtances from that cirele are to the radius: And if 
ge diſtances be very ſmall, the difference between the 
pparcut tranſlation of any one of theſe objects, and the 
daullation of thoſe which are in the circumference of the 
eat circle aforeſaid, will be to an arch, equal to the verſed 
re of the diſtance of this object from that circle, nearly, as 
ble the fine of the angle of inclination of the /pecula, is to 
e fine complement of the fame. 8 

460 (Fig. 5.) repreſents the inſtrument, which conſiſts of 
n octant, having on its limb BC an arch of 45 degrees, 
ded into 90 parts or half degrees; each of which anſwers 
z whole degree in the obſervation: It has an index ML, 
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f B({Worcable round the centre, to mark the divifions; and upon 

bis near the centre is fixed a plane /peculum EF perpendicular 
he lu the plane of the inſtrument, and forming ſuch an angle 
vill Aich a line drawn along the middle of the index, as lhall be i 
e equf ot convenient for the particular uſes the inſtrument is l 
ange ebend for (for an inſtrument, made according to that | 


G 
FR 
circle 


and 


preſented in the figure, the angle L MP may be of about 
5 degrees) 1K GH 1s another {ſmaller plane /peculum, fixed 
n ſuch part of the octant, as will likewiſe be determined by 
ts particular uſe, and having its ſurface in ſuch direction, 
bat when the index is brought to mark the beginning of the 
oints ¶iriſions (2. e. O degrees) it may be exactly parallel to that of 
e incl de other; this /peculum being turned towards the obſerver, 
ommoſ ad the other from him. PR is a teleſcope fixed on one 
de of the octant, having its axis parallel to that ſide, and 
alling near the middle ot one of the edges IK or IH of the 
feculurs IK GH: So that half its object glaſs may receive 
ie rays reflected from that ſpeculum, and the other halt 
emain clear to receive them from a diſtant object. The 
vo /peculg muſt likewiſe be diſpos'd in ſuch manner, that 
iray of light coming from a point near the middle of the 


an ey 
ſcribed 
r Circu 
es fron 
ie amt 


of rt /peculum, may fall on the middle of the ſecond in an 
cle, Mise of 70 degrees, or thereabouts; and be thence reflected 
Year no line parallel to the axis of the teleſcope; and that a 
qual leur paſſage be left for the rays coming from the object to 


twich the 
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the ſpeculum E FE, by the fide HG. STis a dark gli 
fixt in a frame, which turns on the pin V, by which 4. 
it may be placed before the ſpeculum EF, when the light | 
one of the objects is too ſtrong: Of -theſe there may be ſer, 
In the diſtinct baſe of the teleſcope, repreſented (Pig. 
by the circle a bc def, are — three hairs ; two of whid 
* ac and bd are at equal diſtances from, and parallel to { 
line gh, which paſſes thro' the axis, and is parallel to f 
plane of the octant; the third hair fc is perpendicular to 3 
paſſing thro' the axis. 
The inſtrument, as thus deſcribed, will ſerve. to take 2 
angle not greater than go degrees: But if it be deſigned þ 
angles from go to 180 degrees, the poliſh'd ſurface of f 
ſpeculum E F (in Fig. 5.) muſt be turned towards the obſerve 
6 the ſecond IK GH muſt be brought forward to the pofitig 
NO; ſo as to receive on its middle the rays of light from th 
middle of the firſt /peculum in an angle of about 25 degret 
fl their ſurfaces being perpendicular to one another, when th 
= index is brought to the end of the divided arch next C: 20 
this ſecond /peculum muſt ſtand five or fix inches wide of th 
firſt ; that the obſerver's head may not intercept the rays 
their paſſage towards it, when the angle to be obſerv'dis ne 
180% The ſmaller /peculum is fixt perpendicularly on 
round braſs plate, tooth'd on the edge; and may be adjuſt 
by ane ndleſs ſcrew. | e 
In order to make an obſervation, the axis of the teleſcopt 
is to be directed towards one of the objects, the plane of th 
inſtrument paſſing as near as poſſible thro* the other, whid 
muſt lie to that hand of the obſerver, as the particular for 
of the inſtrument may require, vis. the ſame way that tit 
ſpeculum EF does from IK GH, if it be made according tt 
this figure and deſcription. The obſerver's eye being applit 
to the teleſcope, ſo as to keep ſight of the firſt object; ti 
index muſt be mov'd backward and forward, till the ſecon 
object be likewiſe brought to appear thro* the telelſcop 
about the ſame diſtance from the hair F (Fig. 6.) as tl 
firſt : If then the objects appear wide of one another, as a 
and x; the inſtrument muſt be turned a little on the as 
of the teleſcope, till they come even, or very nearly ſo; an 
the index muſt be remov'd till they unite in one, or appeil 
cloſe to one another, in a line parallel to cf; both of then 
being kept as near the line g as poſſible. It the inſtryms! 
be then turned a little on any axis perpendicular to its plang 


the two images will move along a line, parallel to 80 " 
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Tis gh, when 


blervation. Other hairs may likewiſe be placed in the area 
ede /, parallel to g B, and at diſtances from it proportional 
the ſquare roots of the numbers 1, 2, 3. 4, Sc. And then 
he errors to be ſubſtracted from the ſame obſervation, made at 
> of thoſe hairs reſpectively, will be in proportion to the 
umbers 1, 2, 3, 4, c. This correction will always be exact 
mough, if the obſerver take care (eſpecially, when the angle 
omesnear 180®) to keep the plane of the inſtrument from vary- 

ng too much from the great circle paſſing thro' the objects. 
ln regard to the workmanſhip, if an exactneſs be required in 
he obſervations, the arch ought to be divided with the greateſt 
are; becauſe all errors committed in the divifion are doubled 
dy the reflections: The index muſt have a ſteady motion on 
he center; ſo that its axis remain always perpendicular to the 
lane of the octant: For, if that alter, it will be liable to vary 
be inclination of the /peculum it carries to the other: The 
otion muſt Jikewiſe be eaſy, leſt the index be ſubject to bend 
edgeways: For the ſame reaſon it ſhould be as broad at that 
end next the centre as conveniently can be: The ſpecula 
ſhould have their ſurfaces of a true flat; becauſe a cur- 
nature in either of them, beſides rendering the object in- 
diſtinct, will vary its poſition, when ſeen by reflection from 
gifferent parts of them: They muſt alſo be of a ſufficient 
kngth and breadth for the teleſcope to take in a conve- 
nent angle without Joſing the uſe of any part of the 
aperture of its object glaſs, and that in all the different 
| poſitions 
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ofitions of the index. They may be either of 
= glaſs plates foil'd, having their two ſurfaces as 2 
parallel as poſſible; yet a ſmall deviation may be allow; 
provided either the thickeſt or thinneſt (and conſequent 
the common ſection of their ſurfaces) be parallel to the pla 
of the octant: For, in.that caſe, tho there be ſeveral rep 
ſentations of the object, they will be always very near ot 
another, in a line parallel to c; and any of them may 
uſed, except when the angle to be obſerv'd is very ſun 
The chief inconvenience will be, that a ſmall ſtar. will! 
more difficultly diſcerned, the light being divided among 
ſeveral images. The teleſcope may be contriv'd to aher j 
fituation ; fo as to receive the reflected rays on a greater orleſ 
part of its object glaſe, if the objects differ in brightneſs, Th 
jecond ſpeculum may have a part unfoil'd, that if either 
them be ſufficiently luminous, the leſs bright may be ſe 
thro' it by the whole aperture. If the fun be one of thy 
objects, or the moon be compared with a ſmaller fixt fix 
their reflected images muſt be ſtill farther weakened, by th 
interpoſition of one or more of the dark glaſſes 8 T. At 
exact poſition of the teleſcope is not neceſſary; and thi 
inſtrument may be us'd without one, the diſpoſition of th 
ſpecula, with regard to the ſector and index, being ſuch a 
may allow the eye to be brought as near the ſecond /peruly 
as may be, and make the inſtrument the moſt commodioi 
for the obſerver. No greater degree of ſteadineſs is requilit 
in a pedeſtal, or machine which carries this inſtrument, tha 
what is ſufficient for the teleſcope us'd with it: For, tho' the 
' vibrating motion of the inſtrument may alſo occaſion the 
images of the objects to vibrate croſs one another; thei 
apparent relative motion will be very nearly in lines paralle 
to /; and it will not be difficult to diſtinguiſh whether they 
coincide in croſſing one another, or pals at a diſtance: And 
it the objects are near one another, and the teleſcope Magis 
but about four or five times, it may be held in the hand with 
out any ſtanding ſupport, In this manner the altitude d 
the ſun, moon, or ſome of the brighter ſtars from the viſibl 
horizon, may be taken at ſea, when it is not too rough. 

Fig. 7. ſhews an inſtrument deſigned for this purpoſe; 
differing from the foregoing deſcription chiefly in placing 
the ſpecula and teleſcope. with regard to the ſector and index; 
it has alſo a third /peculum N O dilpos'd according to th 
directions when the angle is greater than go®, whoſe ui! 


to obſerve the ſun's altitude by means of the oppoſite part , 
- the 


met. or neceſſary to take care that the peculum IK GH do 
neal tand ſo as to intercept any of the rays coming from the 
low iter one, fixt on the index, to the third NO; nor either 
vcntl tm hinder the index from coming home to the end of 
Plau jivided arch. WOQ is a direction for the ſight; which is 
efary when the teleſcope is not made ule of. This conſiſts 

ar ol. long narrow piece, which ſlides on another fixt on the 
1y Wt of the octant, and carries at each end a fight erected 
{rs xendicularly on it: It may be remov'd at pleaſure, and 
vill hanged for the teleſcope, which flides on in the ſame 
ng ner, both ſerving indifferently with either of the two 
5 ler /pecu/a. The eye Is to be placed cloſe behind the 
or le 


« ſight at Q, perpendicular to the inſtrument, is to aſſiſt 
oblerver in holding it in a vertical poſition, who is to 
p this thread as near as he can parallel to the horizon, and 
iert near the upright enn 
How far an inſtrument of this kind may be of uſe. at ſea 
uke the diſtance of the moon's limb from the ſan ora ſtar, 
order to find the ſhip's longitude, when the theory of. that 
ret 1s perfect, Mr. Hadley leaves to trials to determine. 


of than theory of the moon has already been brought to a 
ch . degree of certainty and exactneſs thro* the conſummate 
_ | of one of the members of the Royal Society, namely 


ſaac Newton, and there is great reaſon to hope, it will 


quiſin | little time appear to be compleated by the continued 
1 cation of ſome of that body. = 3 | 
n the 4:co:wr off the Stylus of the Ancients, and their diffe- 
then”! /orrs of Paper; by Sir John Clerk, Phil. Tranſ. 
aral 419. p. 157. i „ 

* IR 7ohn Clerk takes occaſion from ſome antique braſs 


implements found near the wall of Antoninus Fius (now 


onll ) * 3 | . . . . 
1 1 Graham's Dyke in Scotland) to give us this curious 
de oF on on the ſus (an inſtrument us'd by the ancients 
vifible 110g) together with the figures of ſome of them; two 


wich are repreſented in the ſhape #nd form of the Roman 
12; but he is of opinion they were deſigned for a different 
pole, for which he produced very cogent reaſon;. 

e obſerves, that before the uſe of pens the ancients per- 
( their writing with an inſtrument, call'd a ſtylus or 
n. The matter, of it was gold, ölver, braſs, iron 
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horizon. In placing theſe two ſmaller ſpeciſa, it will be 


tat W; and the thread, ſtretcht acroſs the opening of the 
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or bone; the. ſhape various, but alike in being pointed a 
ſharp at one end, and flat and broad at the other: The f 
for writing, or rather cutting their letters; the latter f 
defacing or rubbing out whatever wanted correction; for 
which, as well as for every thing elſe he aſſerts, he addua 
ſufficient proofs from proper authors. 8 

He informs us, that the ſiyl/; made of iron, were fon 
times us'd as daggers, and quotes two paſſages out of & 
tonius to prove it; one where Julius Ceſar is ſaid to hy 
wounded Caſſius in the arm, graphio; the other where! 
tells it was cuſtomary with Caligula to get his enemies my 
der'd, graphiis, when they came into the ſenate-houſe; 2 
confirms theſe two paſſages by a third, taken from Seng 
firſt book de clementia. He ſuppoſes the ſtylus made of boy 
was for the uſe of women and children, as leſs danpergy 
than thoſe of metal; and by a quotation from Prudentiui 


appears, that Caſſianus the martyr was kill'd by his ſcholy 
with iron i. EEE. — 
He agrecs with Peravius, or his editors, that the impl; 
ments, which gave birth to this diſſertation, were ſtyli, a 
not Fbule ad connectendas veſtes, as Montfaucon and othe 
antiquaries have imagined ; and he thinks, that the objeQia 
namely that the tongues of the ſtyli muſt have been mud 
longer than thoſe of their ſuppos'd f5ul#, to be of link 
weight; fince there muſt have been fome of them longer, an 
tome of them ſhcrter, according to the different fancies of thi 
writers: Military men might ſometimes write with the poi 
of their daggers; and from this practice the words ſtylus ant 
pugio come to be confounded : But men of buſineſs and pi 
vate perions cannot be ſuppos'd to have made uſe of dagęe 
for writing. He alſo obſerves (which is no ſmall argumed 
for his fide of the queſtion) that if Aſontfaucon had conſult 
the numerous draughts he has publiſhed of the habits of tix 
old Greeks and Romans, he would not have found one « 
theſe implements, either as a faſtening, or an ornament up 
them. | | | 
He proceeds next to a deſcription of thoſe ſtyli found | 
Scotland; and ſhews how they were accommodated to tit 
buſine is he ſuppoſes them defign'd for: But as the coppe 
plate prefixt to his diſſertation will give a much clear 
notion of that, the reader is referr'd to it; only it is to“ 
taken notice that the fifth figure in it is entirely dik 
rent from the others, that he himſelf is in ſome dou 
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about it; and owns it might have ſerv'd the ari/pices, in 
examining the bowels of animals, and have been one of thoſe 
aſtruments call'd extiſpicia: However, he thinks that if he 
hould pronounce it to have been a ſtylus, he ſhould not have 
deen much out of the way; ſince the ancients had their zhece 
graphiaric, which name will agree very well with this 
rals caſe, and the inſtrument found within it. From the 
hu, uſed to form letters, comes that figurative expreſſion, 
tat a perſon writes ſuch or ſuch a ſort of a ſtyle, to denote 
bis manner, as a lofty ſtyle, or a low ſtyle; which way of 
ſpeaking our own and other modern nations have introduc'd 
Into their language. | oy 

As to the ſeveral ſorts of charia us'd for writing, he ob- 
ſerres the moſt ancient were made of barks of trees, or ſkins; 
or were ſuch as are calld pugiliares. The oldeſt were of the 
Inner barks of trees, call'd liber in Latin; whence a book 
id the name of liber; but very little of this ſort is now in 
being, _ the Zgyprian paper may be accounted one 
ſpectes of it. | 
"The papyrus was call'd BuCaos or BIN by the Greeks, 
and thence their books were call'd Bi&ao; or B Ab.. This 
fort of charta was made of a plant, that had ſeveral pelliczous 
tunicles, as Pliny informs us, which were ſeparated from one 
pnother by a needle; and then glued again together, to give 
dem a ſtrength and firmneſs ſufficient to retain what might 
e written upon them. Alexandria was the place moſt emi- 
ent for this manufacture. There are fome fragments of 
tus fort ſtill extant in libraries, particularly the famous 
manuſcript of St. Mark's goſpel at Venice. 

The chartæ membranacee are made of the ſkins of animals, 
res d either like our glove leather, or modern parchment. 
de firſt fort was commonly uſed by the Zewws for writing 
be Jaw of Moſes upon it; and from the rolling up of iheſe 
ins comes the word vdlumen. But the ſkins which Varro 
und Pliny ſay were firſt made by Zumenes King of Pergamus 
were in more common uſe: However, Eumenes, who, as 
nee authors relate, made them in oppoſition to Prolemp, 
ing of Egypt, that had forbid the exportation of the papy- 
Fu from his dominions, does not ſeem to be the inventor ofthe 
larte membranacee ; ſince Herodotus, who liv'd long before 
nme, informs us, that the Pnians and other nations were 
dont to write upon goat and ſheep ſkins. Zoſephus likewiſe 
ills us, that the Zeros ſent their laws written upon ſkins in 

d 2 | letter 8 


m E MOIRS of the 


letters of gold to Prolomy z by which it ſeems as if ih. 
writing upon ſkins was no new thing at that time among thy 


Jo | . 

The uſe of the pugillares was alſo very ancient, being mei 
tioned by Homer, and among the Latius by Plautus. They 
were made of all ſorts of wood, ivory, and ſkins cover'd o 
with wax: They were likewiſe of ſeveral colours, as tel, 
yellow, green, ſaffron, white and others. Being wax'd ow: 
any thing was eaſily writ upon them by the point ofthe 
ſtylus, and as eafily rubbed out, and altered by the flat par 
of it. Sometimes theſe pugillares were made of gold, flier 
braſs or lead; and then there was a — of an iron ſtyly 
to write or cut the letters upon them, which explains tha 
paſſage in the 19th chap. of Job, quis mihi det ut exareti 
in libro, ſtylo ferreo & plumbs laminà, vel celte ſculpami 
in ſilice. They confiſted ſometimes of two, three, five « 
more pages; and thence were call'd duplices, triplics 
quintuplices, and multiplices; and by the Greeks airy 
TetrTuNd, &c.- | Bt, | 

The diptychs and triptychs, that were covered with wa 
ſery'd only for common occurrences ;z the other ſorts receiy' 
every thing elſe that was written upon chartæ or membrane 
and were ſometimes call'd by the Greeks Palimpſeſtæ, fron 
the rubbing out of the letters upon them. - 

The chartæ lintee and bombyciues, which were made 
linen or cotton, were of a much later date; and from thek 
we learned to make the paper now in uſe of linen rags, u 
invention probably of about 600 years ſtanding. 

Writing was practis'd upon all theſe chartæ with a reed 
and afterwards with a pen, except upon the pugillate 
Theſe reeds grew upon the banks of the Nile; the Gre 
likewiſe uſed reeds imported from Perſia for the ſame put 
poſe. Calami argentei are alſo mentioned for writing. 

Their letters were formed with liquors of various colour 
but chicfly black; thence call'd arramentum, and in Grel 
ue, Or pirayicy. It was ſometimes made of the blooded 
the cuttle-fiſh ; ſometimes of ſoot. Apelles compos'd a blad 
of burnt ivory, which was call'd elephantinum. They all 
Cm ink from India of an approv'd compoſition, as Phy 

ays. | 

: The titles of their chapters and ſections were written | 

red or purple: Hence the titles of the Roman laws were calld 

rubrice. Their purpura was an exceeding bright. ” 
d | crimſo 
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if u imſon, much in vogue with the Byzantine writers, and. 
8 eld Kab agls, which was a liquor made of the murex 


doll d, and its ſhell very finely powdered ; or as Pliny relates, 
of the blood of that fiſh. Almoſt all the ancient emperors 
wore this colour; their names were painted in it upon their 
banners; and they frequently wrote with it and wore it. 


men 
They 


| over 


This colour was often the diſtinction of a Roman magiſtrate : 
| over and to put on the purple was the ſame thing as to aſſume the 
of tell Magiſtracy. This colour was ſo much admired by the poets, 
t put they call d every thing which was very bright and fine, | 
she purple; as Horace compliments the ſwan, which is never of 


G 


any colour but white, 
ns that | 


Purpureis ales oloribus. 


rent. 

Dantut | : 

C . We find even ſnow honour'd with the ſameepithet; whence 
n fome have imagined that purpureus ſignified white. . 
ol Ide children of the emperors, and ſuch as had a proſpect 


Jof rifing to the throne, and their guardians, ſometimes wrote 


nich green; gold was likewiſe employ'd for the ſame pur- 
cer pole: Such as want to ſee more on this ſubje& may have 
rare WY recourſe to Mabillon de re diplomatica, and Montfaucon in 
fron bis Paleographia Gre. 1 


Experiments concerning the Poi ſonous Duality of the Laurel- 

water; by Dr. Maes Phil. Tranf. N“ 420. p. 163. 

D R. Mortimer took a peck of laurel-leaves, and put them 
into an alembic, with three gallons of water, which he 


ade 9 
' thele 


ps, U 


reed dittill'd in the common way. The fire at firſt being too hot, 
ares there came over an oilyneſs with the water (1) which made 
7100: appear milky, till about half a pint had run: This taſted 
: pur and imelt very ftrong like apricock kernels, as did the next 


running, (2) which was clearer. He kept the firſt quart by 
telf, then he drew off another quart (3) which was not near 
ſo ſtrong in taſte or ſmell, but rather reſembled black cherry 


lours 


Ertel 


ood water: The remainder was almoſt inſi pid. The leaves after 
blade the diſtillation look'd browniſh, were brittle, and taſted bitter 
u bout the roughneſs or apricock-kernel flavour, which they 
Pl bare while freth. 


In the afternoon of the ſame day the Dr. took a mongrel 
Puppy, wetghing two pounds and a half, about 16 days old ; 
It had ſuck'd its dam in the forenoon, but had now faſted for 
fix hours. He took one ounce of the third water, and gave ſome 
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he let it go; it walked about pretty ſtrongly for five minute 


which the ſickneſs ſeemed to go off. He then gave it three ty 


time it became ſtrongly convulſed, put out the tongue, and 


drew its head back to its rump, then lay on its fide 20 


heart were turgid and full of coagulated blood, of a dark brow 
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| of it to the uppy, gradually by tea-ſpoonfuls, that it oy 
the better 4 0 When it had taken half the quent 


when it began to foam at the mouth, and ſoon after vomite 
up ſome curdled milk, and then diſcharg d the feces, aft 


ſpoonfuls more; in ten minutes it began to ſtagger, and din 
its hinder parts after it; it ſat upon its breech, whined, 2 
made ſeveral efforts to vomit; but never brought any thin 
up: and then again would walk about, and fit down an 
whine; and again ſeem to recover for about 15 minute 
longer: Then thinking that the ſecond water would diſpat 
it ſooner, it ſeeming to be very uneaſy, the Dr. took ons 
ounce and a half of the ſecond running: He gave it fi 
three tea-ſpoonfuls, and ſet it down, when in two minute 


made ſtrong efforts to vomit, but to no effect; it could 10 
ſtand, but lay with its hinder legs ſtretch'd out: Five minut 
after, he gave it three tea - ſpoonfuls more, when it became 
more ſtrongly convulſed, rolled over and over ſeveral times 


panted much: About eight minutes after, he gave it ty 
tea - ſpoonfuls more, and it had freſh and ſtrong convulfion 
but kept lying on its fide, and thus ſtretching” out its four 
legs one after another, drawing in its flanks very quick, in 
15 minutes more it died, being in all about an hour from 
the firſt doſe. 5 2 23 
An hour after it was dead the Dr. opened it, and found al 
the contents of the abdomen in their natural ſtate; the ſtomach 
was diſtended with wind; it appeared empty of milk, but fil 
of froth, and a clear mucus of a much thicker conſiſtence than 
the Iiquor gaſtricus naturally is; they had no ſmell at all; the 
inſide of the ſtomach was not at all inflamed. 
Upon opening the zhorax be found the lungs a little redder 
than ordinary, with ſome veſſels on the-outward membrane 
very turgid: Upon cutting them out a pretty deal of clear rd 
blood iſſued from then. The veins and both ventricles of the 


colour, which tinged his fingers of a dirty yellow, as if ſome 
gall had been mixt with it. There was no blood in the arte 

ries: The foramen ovale was open. . 
Upon opening the head, the dura mater appear'd livid, a 
if bruiſed, its veſſels and the ſinus fabci-formis were turgid * 
| | | | | x 
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1] of the ſame blood, as the heart and veſſels near it. The 
\tical ſubſtance of the brain looked of an unuſual livid 
nn — day about 5 o'clock in the afternoon he took a large 
omit ier dog weighing 75 pounds. We tied him to a poſt as he 
ood on his legs, one holding him ſtrongly by the tail, he be. 
g yery fierce and unmanageable : We injected per annum 
ounces of the ſecond running; in 5 minutes he trembled and 
oered much, would let us handle him; he drew his hinder 
os after him, tumbled on his head, panted and ſlabbered, but 
adually recovered ſo as to ſtand up, tho' reeling and often 
nut ting with his hinder legs. Fifteen minutes after, we injected 
Pate, ounce more, he immediately ſtaggered and ſunk behind, and 
x 00088" after he made water plentifully. We then led him to ano- 

er kenne], where he foon diſcharged the fœces alvine plenti- 
mu, but of a hard conſiſtence: They ſeemed moiſtened with 
©, e laſt injected ounce, which the Dr. imagined came away by 


1d © is ſtool; he therefore immediately injected another ounce, 

mur don which the dog ſeemed more uneaſy than before, tumbling 

ny none fide ; and in about 10 minutes after, he fell faſt aſleep, _ 
7 


rathing with difficulty; half an hour after, the Dr. rouzed 
im, found him ſlabbering, drowſy, ſinking behind and giddy : 


b t bout an hour and a quarter after the firſt injection, the Dr. 
Anon nd him as before; but provoking him with a ſtick, he bit 
ts furl: it. and tho” naturally fierce, he was very quiet when he did 
S ot firike bim; in a few minutes he reeled and fell a ſnoaring 


ein: About 9 o'clock at night he ſeemed very well, only 
rowſy, We left him all that night without water and victuals, 
it thro' hunger he eat ſome of the ſtraw he lay on, as we 
und afterwards upon opening his ſtomach, Next morning we 
ave him water and bones; he drank greedily, and eat the 
ores, bread, and whatever was given him, ſeeming perfectly 
covered and well all day and next night; only very thirſty, 
nd a little drowſy, but perfectly gentle. | 
About 9 o'clock next morning, we faſtened him to a poſt, 
nd put a rope into his mouth, by which his noſe was tied faſt 
a rail; great care being taken that there ſhould be no rope 
tight about his neck, as to hinder his ſwallowing, or his 
reathing : The Dr. then gave him 3 ounces of the ſecond run- 
ing, at 3 ſeveral times with a horn ſuch as they drench horſes - 
ith; be ſwallow'd it with great difficulty, and guggled up 
me again : T'o prevent winch, the Dr. thruſt the horn a good 
iy down his throat. We then untied him from the poſt, to 
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ſee how he could walk, but he inſtantly reeled, fell down, rol. 
led over and over, diſcharged much urine, and ſome hard ter 
had no motion to vomit, but dribbled much, panted ang 
ſhew'd great difficulty of ——_ ſnuffing up the air with hi 
noſtrils, holding his noſe up, as he fat on his breech; for, he 
could not then ſtand on his hinder legs: He often ſhook h 


| head, as if ſtung by ſome fly: He gradually recovered, and 5 


about 20 minutes time could walk about very ſteadily on al 


his legs, tho he ſtill appeared weakeſt behind: Wherefe 


imagining. he might linger a long while, or perhaps recover en. 
tirely, we made him faſt again, and gave him 3 ounces more, 
near half of which he ſpilt; and out of the 6 ounces, the Di. 


does not believe above 3 or 4 enter'd the dog's ſtomach He 


gave one terrible loud how], and ſunk down at once, before ye 
could untie him from the poſt, to ſee whether he could walk 
not. He never offcr'd to riſe again, but lay on one fide, panted, 
hung his tongue out, and ſlabber'd much, ſtretch'd all 4 leg 


out 3 or 4 times, and was quite dead and motionleſs in about 


5 minutes time. The Dr. did not obſerve any convulſion in 


the muſcles of the neck and back; nor was his head and tail 


drawn nearer together, as in the puppy. 
About + an hour after, the Dr. opened him, being ſtill warm, 
He found the bladder contracted and empty; the refumlightly 
inflamed, the {mal} t diſtended with wind, but contracted 
and almoſt clefe. The bile was evacuated in a large quantity 
into the diodenum, and was very thick, reſembling congeald 
honey; the '\gall-bladder was almoſt empty; but what remain'd 
in it was as thick as the other; to the inſide of the gall-bladder 
there adher'd ſeveral excreſcencies of the form and ſize of len- 
tils, like drops of ſoftiſn yellow wax. The liver was exceed. 
ingly inflamed, and almoſt livid: The ſtomach was contradded 
near the pylorus, and again about 3 inches above it: We found 
ſome pieces of bone in it, a pretty deal of ſtraw, and about: 
ounces of a fluid, which ſmelt ſtrong of the laurel - water, but 
no mucus, as in the puppy: Some of the villi ſeemed {lightly 
inflamed, the blood · veſſels being very turgid : There was 4 
great deal of mucus in the oeſophagus, which did not ſeem in- 
flamed. The lungs appear'd exceedingly contracted, and very 
red and inflamed, The cava and all the veins were vaſtly dik 
tended, and the blood in them coagulated, tho' the body was 
{till warm. There was little or no blood in the aorta, only 
upon preſſing it, a ſmall quantity ef a tranſparent fluid, which 
the Dr. took for /erum, flow'd out of it. The _ <3 
| troog]y 
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ongly coagulated in the right auricle and ventricle of the 
art, being of a very dark colour, and fill'd them quite; but 
de left auricle and ventricle contain'd only a ſmall clot of con- 
-z1'd blood, which look'd more red and florid : The Dr. kept 
e clots of the blood out of the yein, and likewiſe out of 
ge leſt ventricle, for 24 hours, but neither of them liquified or 
n into ſerum. The Dr. caus'd cut off the head, which he 
id not open till 24 hours after z a great deal of blood drain'd 
om it ; and upon opening it, the veſſels did not then appear 
tended, but the dura mater look' d livid : There was no 
bod at all in the ſinus falciſormis; the brain looked very 
ell; the veſſels of the plexus choroides in each ventricle were 

x diſtended, but livid, nor were they burſt; there being no 
ravaation in the ventricles, only a very ſmall quantity of + 
oha; which likewiſe was the caſe of the pericardium, which 
ad not above a tea · ſpoonful ef water in it. os 

ln both theſe inſtances this poiſon ſeems to act by coagulating 
e blood; ſo that it cannot pals the lungs or brain: And the 
. takes it that the puppy liv'd longer than the great dog; be- 
uſe in the puppy the foramen ouale was open, by which the 
ickened blood could paſs, and perform a few circulations 
ore than it could have done, had it had the lungs to paſs thro? ; 
Achat in the puppy the brain was the part moſt affected, as 
xevident from the convulſions it had: Whereas the dog was 
t little convulſed, but ſeemed to die of a difficulty of breath - 
g; and the greateſt accumulation was found at the right ven- 
ck of the heart. 25 75 

The Dr. procur'd a middling fized ſpaniel and pour d ſome 
nel water down his throat: He ſtruggled pretty much at 
|, and whined ; but when about an ounce and a half of it 
5 down, he ceaſed ſtruggling ; that he might not be too long 
dying, as much mere was given him; he ſpilt about one 
ird of the whole quantity. He was then laid down on the 
vund, but never offered to get up, only ſtretching out his 
8, he expired directly. Upon Mr. Ranby's opening him im. 
cdiately, there was about 2 ounces of the Jaurel-water, and 
me frothy mucus found in bis ſtomach ; the veins 1n general 
re very turgid, but the blood was ſtill fluid; aud indeed we 
ud diſcern no alteration in any of the viſcera. 

Dr. Mortimer gave 4 ounces of laurel-water to Dr. Porter, 
ho forced 3 ounces down the throat of a pretty large dog. 
he creature inſtantly returned about 2 ounces by vomit, clear 
d unalter'd; in a few minutes he grew prodigioufly convuls d, 
vw. 1X. © "He: 10on 


= 2 Wei== mace 
* > : 


on anc — 


BAT 


e 


— 2 3 
r 


ſoon after became motionleſs, and to all appearance was dying 


ſpaniel, weighing near 16 pounds, which he ſwallowed yi 
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Within 10 minutes he vomited a ſecond time, and threw ij, 
{mall quantity of a viſcid, green, and very frothy matter ; fro 
which moment he began to recover, and within half an h 
was perfectly well. He was kept in the yard all night, and ii 
next morning not the leaſt diſorder being to be perceived in u 
he was turned out of doors. e 
About half an hour after 6 in the evening Dr. Mortim 

ave about half an ounce of the laurel-water to a middle fy 


great reluctance. He continued about a minute and a half uy 
his legs; be then began to reel, and in about 3 minutes ng 
fell into moſt violent convulſions, and his neck and tail w 
ſtrongly drawn toward each other; he neither vomited 
purged, but we expected he would expire every minute, 
convulſions being ſo exceedingly ſtrong, when ſome of the i 
pany called for tome milk, in order to try whether it wa 
Prove an antidote to fo deſperate a poiſon. We poured a lit 
milk into his throat, which at firſt he could not ſwalloy, | 
goggled it up again, as if almoſt ſtrangled with it. A 
ſeveral trials he began to ſwallow ſome, about a ſpoonful i 
time, and ſeemed a little reliev'd, his convulſions leaving hi 
only he fetch'd his breath very hard; but he lay till and fi 
ed, as if in a profound ſleep ; and the milk frothed out at 
noſe : Upon rouzing him, he opened his eyes, and fſwalloy 
the milk better, which ſeemed to revive him much; foll 
the company imagining. he would entirely recover, went ay 
The Dr. ſtaid ſome time longer, till at laſt the dog begu 
lap the milk himſelf, when held up to it: He vomited y 
22 deal of milk, which relieved him more; and ther 

apped again, but could not ſtand on his legs. The D. 
him in this condition about 5 o'clock, thinking he would 
recovered, and leſt orders that he ſhould have a pan of n 
and another of water, about a pint of each, ſet by bim, 
that he ſhould be kept ſhut up all night: About 11 vc 
vas feen walking about; but next morning he was found d 
after having drank up all the milk and water, and having 
mited and purged pretty much. ene 
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a8 dying Wat Eclipſe obſerved at Pekin July 15 1730. N. 8. 
Irew Up 71 F. Koegler and Pereyra. Phil. Tranſ. N* 420. Pp. 179. 
Fi » Tranſlated from the Latin. 

N al T the very beginning of the eclipſe the rains (contrary to 
din l expectation) began to ceaſe and at the ſame time the 


ods to grow rarer; and a quarter of an hour after, about 
if a digit of the ſun appear'd to the naked eye to be 
lipſed, — = V: 3. 

i had got ready a machine for receiving the image of the 
i thro! a teleſcope of 6 Chineſe feet in length, on a table be- 
w at right angles; from whoſe centre a circle, divided into 
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tail o digits after the Chineſe manner, was accurately drawn to the 
ited agnicude of the apparent image: There were likewiſe ready 
nute, (+reral circles on clean paper divided in like manner (Fig. 8. 
the oF late VII.) and to be applied ſucceſſively thereon z on which 
it wal ere marked the phaſes of the: eclipſe for each digit, according 
d a i the inclinations of the moon to the vertical line of the ſun. 
Now, WF ln the mean time another teleſcope was directed to the ſun, 


ited with 2 objeA-glaſſes, at ſuch diſtance from each other, 
bat the threads placed in the focus of the teleſcope, and in like 
nanner divided into 10 digits, exactly anſwered to the appa- 
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and ſuſ ent magnitude of the ſun, and thro? this laſt the moon's ap- 
out at N pulſe was firſt obſerved. . 
walloy : 4 „ 
; ſo H., | : 
ent av 4. m. dig. : i Se 
begun 4o at 3 dig. that is, 3 36 European dig. 
"wy 11 51 4 dig. 4 48 | 
the 
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Afterwards the ſun ſhining very bright, the digits were 
marked on the 1mage, as fullows. 1 | 


"im, p. m. „ 3 
choc © 2 at the centre or 5 dig. that is 6 o European dig, 
md oa 4 | ER: 7 12 
wing o 26 2 7 8 24 
0 40 | 8 9 36 
o 51 the preateſt eclipſe 8 4 9 54 
1, 2 emerſion 8 J 
I 16 200% 7 8 24 
$37 $0 6 7 
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1 39 emerſion at 5 dig. or 6 © 
T 50 4 4 48 
1 -© 3 3 36 


bright image; on which were marked as follows. 
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Then the ſun, being again overcaſt with a Gin cloud, 1 

image was darken'd ; yet with the aboye · mention d teleſcope h 

was plainly ſeen. J atone 


The ſun emergin again out of the cloud exhibited a 1 


H. 7 fl : 7 ; 
2 9 20 emerſion 2 dig. or 2 24 
2 18 20 


4 1 12 ä 18 | 
2 2) 10 The end of the eclipſe; which was likewiſe d 
ſerved at the ſame moment of time with an 
ther very good teleſcope, 14 Chineſe feet i 
length: In fine the ſun himſelf correed the 
clock both by ſhewing on a large ſun-dial an 
an equatorial ring-dial of the obſervatory ea 
minute of time, and allo verifying the time 
by ſome altitudes taken. 


True time . | 1 | 
p. m. The immerſions and emerſions of ſome ſolar macule 
. b 
1 o The larger macula that was in the very periphen 
immerged 2 dig. to the north eaſt. 


i287 . 50 - the nt). - ; his 
31 40 2d{_lefler maculæ immerged between 2 diy 
2 20 zd and 1. 125 


38 35 4th | 6d 

45 7 the two macule emerged between 3 and 4 dig 
23 50 8 towards the ſouth-weſt. I 
5 20 7 | 


3 the 4 macule emerged to the north-call. 
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ſoſes of Jupiter's Satellites obſerved at Pekin in 1729, « 
— 4 S. by F. F. Koegler and Pereyra. Phil. Trank, 
Ne 420. p- 182. 5 | ; bs CES bo 


 - Satellite I. 
| D. H.., „ 8 
Dec. 1729 1 4 56 8 before noon 
8 6 45 47 before noon 
10 1 14 30 before noon : Dubioug 
13 3 4 z before noon 
18 9 32 10 after noon 
| 25 11 22 15 after noon - 
ni £ | | 31 6 6 before noon 
Jan. 1y30 2 1 12 26 beforenommn 
IT 9 3 3 45 before noon 
| 10 9 31 o afternoon 
17 It 22 30 afternoon 
25 3 33 30 before noon 
C Feb. 2 11 54 15 after noon 
| 10 1 48 o before noon 
17 3 44 20 before noon 
18 10 11 40 afternoon 
26 oO 7 45 before noonn 
, 2) 6 36 goafter noon 
Mar. 6. 8 32 30 after noon 
1 13 10 29 © after noon 
2141 . '5© before noon 
29 8 53 26 after noon 
April 1330 5 10 49 55 after noon 
May 14 9 28 45 afternoon 
1 Zune 22 7 55 30 after noon : Dubious 
mer. Nov. 4 6 o o betore noon, 
; Satellite II. 
4 dig. _ : _ 
Dec. 1729 29 1 41 30 before noon 
nmer. & Jan. 1730 3 4 10 45 before noon 
12 J 57 iz after noon 
Feb. 7 7 475 27 after noon 
wer, 22 O© 58 50 before noon " 
Mar. IT 3 36 20 before noon; Dubicus 
11 7 33 15 after noon 


clip Sat. 1 


Satellite 8 


W . D 7 
C Mar. 18 10 13 3s afternoon | -— 


r 
„ BY*;- 


26 0 51 àAñ before noon 
Emer. Apr. 1 5 48 after noon 
May 21 10 6. 50 after noon 
Satellite III. 
{ t 1 St 
C Dec. 129 6 1 14 o before noon : Dubioy 
* te 13 5 8 o before noon 
Jan. 1730 10 8 46 30 after noon 
3 IS o. 42 o before noon 
Feb. 15 8 6 50afternoon _ 
% az d 5 :<6bcfore noon 
Emer. I Mar. 1730 30 8 14 46 after noon 
Apr. 6 8 4x O after noon 
May 12 8 22 © after noon 


Satellite IV. 
Immer. Dec. 1129 1 12 40 before noon | 


1 
Emer. 5 48 o before non 
Emer. Feb. 1739 6 5 38 o before noon: Dubioy 
Immer. „ „ 1 4 I5-after on, 
Emer. | 11. 30 o after noon. 


An extraordinary | ſparp impoſthumation of the Liver; 
Dr. Short, Phil. Tranſ. N' 420. p. 184. 


D R. Short had a patient, that died of an impoſthumati 
F of the liver: He opened him, and out of the Jowelt 
thinneſt lobes he took fix quarts of purulent, thick, intolerab 
fetid, reddiſh brown, and very acid matter: For, no fv 
was it expoſed a little to the open air than it fermented exco 
ingly. The patient had the laſt week of his life drained off! 
thinner part by violent vomiting and purging to 30 or 40 f 
a day: It was thrown into the duodenum by the ductus cw 
chus communis, and there pumped up and thrown out, both! 
its ſharpneſs and ſtimulus. All the upper part of the live! 
about an inch below the gall-· bladder was found. The tum 
had compreſſed the right kidney in ſuch a manner, that it 
emaciated to leſs than the ſize of the glaudula renalis. 


Jubioy 
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/ Propoſal of a Met hod for finding the Longitude ar Sea 
within 4 Degree, or 20 Leagues; by Dr. Halley. Phil. 
Tran, Ne 42 1. p. 185. CC ants Ree 7 
Pwards of 20 years ago Dr. Halley added an appendix to 
the 2d edition of Mr. Street's Caroline tables, containing 
et of obſervations he had made in 1683 and 1684, for aſcer- 
Lining the moon's motion; giving a ſpecimen of what he 
bought at that time might be the only practicable method of 
taining the longitude at ſea. What he publiſhed then, is as 
ollows. | EY = 

The advantages of the art of finding the longitude at ſea, 
are too evident to need any arguments. to prove them: And 
having by my own experience found the impractibility of all 
other methods propoſed for that purpoſe, but that derived 
from a perfect knowledge of the moon's motion; I was am- 
bitious, if poſſible, to overcome the difficulties that attend the 
diſcovery thereof. : „„ 
And firſt, I found it only needed a little practice to be able 
to manage a 5 or 6 foot teleſcope, capable of ſhewing the ap- 
' pulſes or occultations of the fixed ſtars by the moon, on ſhip- 
board in moderate weather;  efpecially, in the firſt and laſt 
« quarters of the moon's age, when her weaker light does not fo 
much efface that of the ſtars. Whereas the eclipſes of Ju- 
' fiter's fatellites, how proper ſoever for geographical purpoſes, 
' were abſolutely unfit at ſea, as requiring teleſcopes of a greater 
 Jength than can well be directed in the rolling motion of a 
hip in the ocean. | | 

No the motion of the moon being ſo ſwift, as to afford us 
' ſcarce ever leſs than 2 minutes for each degree of longitude, 
* and ſometimes 2 and ; it is evident, that could we perfect ly 
predict the true time of the appulſe or occultation of a fixed 
'Itar, in any known meridian, we might, by comparing there- 
' with the time obſerved on board a ſhip at ſea, conclude ſafely 
how much the ſhip is to the eaſtward or weſtward of the me- 
' ridian of our calculus. | . 

* But after much examination, and carefully collatipg the Ca- 
oline tables of Mr. Z. Hreet (tho' generally better than thoſe 
that went before him) as likewiſe thoſe of Zycho, Kepler, 
* Bullialdus, and our Horrox, with many accurate obſervations 
* of the moon, carefully made on land; it does not appear that 
any of theſe tables do repreſent the motions with the cerrainty 
'tequired ; and tho' many times the agreement ſeem ſurprizing, 
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© when the errors of the ſeveral equations compenſate one a 
ther; yet in thoſe parts of the orb where they all fall the {gy 
way, the fault is intolerable, and the reſult many times not to 
© be depended on, to more than x00 leagues; that is to ſay i 
js entirely inſufficient, | Sg! : 
« Yet ſtill this is the fault of the artiſt, not of the art: Þy 
* obſerving. the periods of the lunar inequalities, which is per 
formed in 18 years and 11 days, or 223 lunations; it is fon 
© that the returns of the eclfpſes, and other phenomena of tt 
© moon's motion, are very regularly performed: So that what 
ever error you found in a former period, the ſame is again te. 
peated in a ſecond, under the like circumſtances of the fame 
« diftance of the moon from the ſun and apogeum. 
Thus from the obſervation made of the eclipſe of the fu, 
© which was ſeen June 22, 1666, in the morning, at London and 
* Dantzick, I was enabled to predict, with great certain, 
© that other, which I obſerved July 2, 1684, by allowing the ſan; 
© error I found in the calculus of the former: And the like vil 
do with equal certainty, in the caſes extra Syzygias, when the 
mean and ſynodical anomalies are nearly the ſame, about the 
« {ame time of the year. „ „ 
* Being thus aſſured, from the certainty of theſe revolutions 


that all the intermediate errors of our tables were not uncer; 


© tain wanderings, but regular faults of the theories; I next 
thought how I might beſt be informed of the quantity and 
places of theſe defects; that being apprized how much, and 
* which way my numbers erred, I might apply the difference; 
© ſo as at all times to repreſent the true motion of the moon; 
Nor was there any other way, but from the heavens themſelvei 
© to derive this correction, by a ſedulous and continued ſeries df 
* obſervations, to be collated with the calculus, and the error 
© noted in an abacus: From whence, at all times, under the 


like ſituation of the ſun and moon, I might take out the cor- 


rect ion to be allowed. | 


And having by me the ſextant I made to obſerve the ſouthen 


© ſtars at St. Helena, in 1677, I fixed it for this purpoſe; r- 


© ſolving to have- continued to obſerve, till I had filled my 
* abacus, ſo as that it might have the effect of exact lunar ta 


_ © bles, capable of ſerving at ſea, for finding the longitude with 


© the deſired certainty. | 
With this defign, I applied the leiſure I had in 1683, t 


© obſerve diligently, as often as the heavens would permit, tix 


true place of the moon, eſpecially as to longitude; and 1 1 


Roral SacteTyY,' 22g 


{pace of about 16 months I had gotten near 200 ſeveral days 
wſervations, moſt of which I collated with the Horroxian 
theory (whoſe calculus is ſomething more compendious than 
that of Mr. Hreet) and having placed the errors in an abacus, 
[ perceived how regular the irregularities were; and that 
where the moon had been exactly obſerved formerly, at the 
liſtance of one or more periods of 223 months, I could even 
predict the errors of the tables, with a certainty not much in- 
ſerior to that of the obſervations themſelves. But this deſign 
of mine was foon 1nterrupted by domeſtic occafions ; and fince 
then, my frequent avocations have not permitted me to re- 
ſme theſe thoughts. | 


n the mean time I have taken care to preſent my obſerva- 
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he ſu tons, fuch as they are, to the public, in order to preſerve 
1012088" 5 aſſuring that as on the one hand they were made with 
rainy i? ver; {uthcient inſtrument, with all the care and diligence re- 
en quiſite: So in the remote voyages I have ſince taken to aſcer- 


ce vill ain the magnetic variations, they have been of ſignal uſe to 
\en tbel ne, in determining the longitude of my ſhip, as often as I 
hut the coold get fight of a near tranſit of the moon by a known 
bod ſtar: And thereby I have frequently corrected my our- 
utlons, of from thoſe errors, which are unavoidable in long ſea- 
ancer. i '-<konings. | 33 
Ian If therefore you happen at ſea to obſerve nicely the time of 
ty an” occultation, ar cloſe application of a ſtar to the moon; and 
b, an n fiod a corrreſpondent obſervation, about the ſame mean 
rence; anomaly and diſtance of the moon from the ſun (either among 
theſe of mine, or in any other collection of obſervations, accu- 


moon; or in 4 
elver ely made) eſpecially near the ſame time of the year; and 
cies of ore all, after the aforeſaid period of 18 years and 11 days, 


jou may, without ſenſible error, from thence pronounce in 
vizt meridian your ſhip is; taking care in ſo operoſe a calcu- 
lation to commit no miſtake ; and notwithſtanding the direc- 
ton the moon gives you, not confiding ſo much therein, as to 
omit any of the uſual precautions to preſerve a ſhip when ſhe 
es me ipproaches the land. 
d ml U bad intended to infiſt more largely upon this method of 
ar ta- obtaining the moon's place, and conſequently, the longitude 
e with r ſea; but that J find that it requires a juſt treatiſe too long 
o be here ſabjoined ; and more eſpecially, that the great Sir 
/azc Newton (to whom no mathematical difficulty is inſupe- 
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t, the ble) has given us a true and phyſical theory of the moon's 
in the ons ; whereby the defects of all former tables are ſo far 
ſpact mended, that it is hoped the error may ſcarce ever exceed 
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© 2 minutes of motion, or fo little in longitude, that perhay 
© 1t may be thought a ſufficient exactneſs for all the uſes of 10 
vigation. If therefore what is here offered find a kind x 
* ceptance from thoſe that it chiefly concerns, I ſhall be encoy 
© raged to proceed on a work I have long meditated, to impm 
the abovementioned period, as to the abbreviating the compi 
« tation of eclipſes; and in general, to facilitate the too lah 
« rious calculation of the moon's place extra Sy2zpgias, 
Not long after, her late Majeſty Queen Anne was pleas 
beſtow on the public an edition of the much greater and my 
valuable part of Mr. Flamſtead's obſervations ; by help 
which the great Sir J/aac New:on had formed his curious the 
of the moon, a firſt ſketch of which was inſerted by Dr. Da; 
Gregory in his Aſtronomiæ Phyſice & Geometrice element 
Publiſhed at Oxford in 1702; and again in the ſecond editi 
of Sir 1/aac Neꝛvton's Principia, which came out in 1713, 
have the ſame reviſed and amended by himſelf; to that . 
of exactneſs, that the faults of the compurus, formed therefron 
rarely exceed a quarter part of what is found in the beſt lu 
tables extent before that time. wa | 
Being thus provided with yg materials, viz, a large | 
of obſervations, and a theory of the motions ſo very near th 
truth, Dr, Halley reſumed his former defign of filling uph 
avacus or ſynopſis of the defects of this lunar theory, and mal 
tables to expedite the calculus according thereto, and compar 
the numbers thereof with ſeveral of the moſt certain of Mi 
Flamſtead's places obſerved. By this it was evident that 
T/aac had ſpared no part of that ſagacity and induſtry ſo pe 
Har to bimſelf, in ſettling the epocha's and other elements of t 
lunar aſtronomy, the reſult many times, for whole months 
gether, rarely differing 2 minutes of motion from the obſer 
tions themſelves ; nor is it unlikely but good part of that dit 
rence may have been the fault of the obſerver : And wherett 
errors were found greater, it was in thoſe parts of the lunar a 
u here Mr. Flamſtead had very rarely given himſelf the trout 
of obſerving; vis. in the third and fourth quarters of ti 
moon's age, where ſometimes theſe differences would amount 
at leaft 5 minutes. X 
Mr. Flamftead was long enough poſſeſſed of the Royal O 
eatory to have had a continued ſeries of obſervations for m 
than 2 periods of 18 years; by which he had it in his pot 
to have done all that could have been expected from obler 
tion, towards diſcore:ing the law of. the lunar motion. But! 
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ntented himſelf with ſparſe obſervations, leaving wide gaps 
rween ; {a as to omit frequently whole months together; and 
none caſe, the whole year 1716. So that notwithſtanding what 
e has left us muſt be acknowledged more than equal to all that 
das done becre him, both as to the number and accuracy of his 
ccounth.z yet for want of an uninterrupted ſucceſſion of them, 
hey are not capable of diſcovering, 1n the ſeveral fituations of 
ge lunar orbit, what corrections are neceſſary to be allowed, 
o ſupply the deficiency of our compurus. e 

On Mr. Flamſtead's deceaſe, about the beginning of the year 
11:0, his late Majeſty King George I. was gracioufly pleaſed to 
eſton / upon Dr. Halley the poſt of his aſtronomical obſerver, 
zprefsly commanding him to apply himſelf with the utmoſt care 
nd diligence to the rectify ing the tables of the motions. of the 
cavens, and the places of the fixed ſtars, in order to find out 
he ſo much defired longitude at ſea, for the perfecting the art 
f navigation. Theſe are the words of his commiſſion: And 
ere the Dr. might have thought himſelf in a condition to put in 
xecution his long projected defign of compleating his abacus, 
r table of the defects of the lunar numbers: But upon taking 


poſſeſſion, he found the obſervatory wholly unprovided of, inſtru- 


nents; and indeed, of every thing elſe that was moveable ; 


hich poſtponed his endeavours, till ſuch time as he could fur- 


ih himſelf with an apparatus capable of the exactneſs requi- 
Ite: And this was the more grievous to him, on account of his 


advanced age, being then in his faxty fourth year, which put 


im paſt all hopes of ever living to ſee a compleat period of 
$ years obſervation. E 

But hitherto, he owns, he has had ſufficient health and vigour 
0 execute his office in all its parts with his own hands and eyes, 
without any afliſtance or interruption, during one whole Erie of 
the moon's apogaum; which period is performed in ſomewhat 
es than 9 years. In this time he has been able to obſerve 
ie right aſcenſion of the moon at her tranſit over the meridiao, 
ar 1500 times (and with an exactneſs, he 1s bold to ſay, pre- 
crable to any thing done before) a number not leſs than thoſe 
f Tycho Brabe, Hevelins and Hlamſtead, taken in one ſum, 
here be ing near 4 of his lunar obſervations for each degre e of 
Ihe zodiac, as alſo for each degree of the argumentum annuum, 
r diſtance of the ſun from the moon's apogeum: And that 
dete might be duly applied to rectify the defects of our com- 
patations, he has bimielf compared with the aforementiongd 
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tables, made according to Sir Jaac Newton's principles, y 
enly his own obſervations, but alſo upwards of 800 of 
Flamſtead's. Vo OK S136 . ; 

This compariſon of his own obſervations (and from the tin 
he eſteems them compleat) with the computus by the ſaid tably 
being now continued for above 9 years, he deſigns ſpeedilyy 
communicate to the public, together with the tables ther 
ſel ves, which have been printed, and ſhould have been put 
liſh'd long fince, had not his poſt at Greenwich given him: 
opportunity to examine, with proper nicety, in what par 
the lunar orb, and how much, the numbers erred. So uſcfulx 
addition as this, it is hoped, may fully anſwer the long delay 
expectation ſome perſons may have had of ſeeing the tab 
ſooner: By means thereof, thoſe that are qualified mas 
they pleaſe, examine by their own obſervation. the truth. 
what is here aſſerted. f | 

Comparing likewiſe ſeveral of Mr. Flamſtead's moſt accuri 
obſervations made 18 or 35 years before (that is oge or two 
riods before Dr. Halley's) with thoſe of his own which tallied wi 
them, he had the ſatisfaction to find that what he had propoſ 
in 1710 was fully verified; and that the errors of the calcu 
in 1690 and 1908, for inſtance, differed inſenfibly from nl 
he found in the like ſituation of the ſun and apogeum in 111 
The great agreement of the theory with the heavens compenla 
ing the differences, that might otherwiſe ariſe from the 1ncon 
menſurability and excentricity of the motions of the ſun, mo 
and apogeum. 

Encouraged by this event, the Dr. next examined w 
differences might ariſe from the period of nine years wanti 
nine days; in which time there are performed very neat 
111 lunations, or returns of the moon to the ſun; bot i 
return of the ſun to the apogæum in that time differing abo 
four times as much from an exact revolution, as in the peri 
of 18 years, he could not expect the like agreement in thi 
However, having now entered upon the tenth year, he cot 
pared what he had obſerv'd in 1721, 1722, with his late d 
fervations of 1730, 1731; and he rarely found a differen 
of more than one ſingle minute of motion (part of whichmi 
probably ariſe from the ſmall uncertainty that always attend 
aſtronomical obſervations) but moſt commonly this different 
was wholly inſenfible ; ſo that by the help of what he obſer 
in 1722, he preſumes, he is able to compute the true placet 
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e moon with certainty, within the compaſs of the two 
nutes of her motion during this preſent year 1131; and fo 
the future. This is the exactneſs requiſite to determine the 
ogitude at ſea to 20 leagues under the equator, and to leis 
an 15 leagues in the Britiſb channel. 

t remains therefore to conſider after what manner obſer- 
tions of the moon may be made at ſea with the ſame degree 
cxactnefs.: But fince the worthy Vice-Prefident Mr. Hadley 
o whom we are highly obliged, for his having perfe&ed and 
ought into common uſe the reflecting teleſcope) has been 
leaſed to communicate his moſt ingenious invention of an 
trament for taking the angles with great certainty by 
flection ( vide Phil. Tran. N* 420.) it is more than 
robable that the ſame may be applied to taking angles at 
ea with the defared accuracy. | 


11 Account of the Contrayerva; by Dr. William Houſton, | 
Phil. Tranſ. N' 42 T. p. 195. 


Ontrayerva is a Spaniſh word, ſignifying as much as herbs 
contra (venena) or an herb againſt poiſons. And as there 
re in all countries different plants to which that virtue is 
ctib d, the name of contrayerva ſeems to have been given 
the Haniards to as many of them as have come under 
beir knowledge: For, Hernandez has deſcrib'd a ſpecies of 
ranadilia by that name, and there are ſeveral other roots 
hat are commonly known by it. But Dr. Houſton, far from 
retending to give a hiſtory of all thoſe roots, only offers a 
ort account of that plant, whoſe root is call'd contrayerva 
dere in England, and which is ſo well known to all that any 
vay deal in medicines, 1 
The root itſelf being ſo commonly known, it would be 
uperfluous to deſcribe it, he, therefore, confines himſelf 
o the deſcription of the plant that produces it, which he had 
ot hitherto met with to his ſatisfaction in any author. 


F. Plumier in his book entituled Nova plantarum Ameri- 


orarum genera, deſcribes a genus he calls dorſtenia, of which 
he Dr. found two ſpecies in the Meſt Indies; the roots of 


vhich are gather'd and exported indifferently, as being very 


uch alike, both in appearance and virtues. One of theſe 


ic thinks may be call'd 


Dorſtenia Dentarie radice, ſphondylii folio, placenta ovali. 
The other bs | 
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Dorſtenia Dentarie radice, folio minus laciniato, p1,,,M 
ãquadrangulari & undulata. PLL 3201 294 
The firſt kind (Fig. 1. Plate VIII.) ſeems to be the shut 
of Hernandez, p. 147. Its roots, which are perennial, put fon 
in the month of May (or as ſoon as it happens to rain) ea 
fix or eight leaves four or five inches long, and as my; 

broad, cut into ſeveral ſegments almoſt as deep as the mid 
rib, ſomewhat after the manner of the ſphondylium: Thi 


ſtand upon footſtalks five or fix inches long; and from th 


middle of them come forth other footſtalks fomewhar Jong, 
ſuſtaining each a ſtronge ſort of body, flat, and ſituat 
vertically, or with one edge uppermoſt, which the Dr, h 
call'd placenta. In this ſpecies it is of an oval figure; wii 
its longer axis parallel to the footſtalk. One fide of iti 


| ſmooth and green like the outſide of the calix in other plany 


but from the other ariſe a great many ſmall yellow apicyM 
and after they are gone, ſeveral ſmall roundiſh ſeeds begin 

appear, which when ripe are ſomewhat like thoſe of grow 
or lithoſpermon. It grows in the kingdom of New Su 
near old Vera Cruz, on the high ground, by the tide of thi 
„ | 1 { | 
The ſecond kind (Fig. 2.) has much the fame number of 
leaves, as the former, but of a different figure: For, ſon 
of them are entire, and ſhaped like thoſe of a violet; other 


angular like ivy; and ſome almoſt as much divided as th 


leaves of the common maple. They are thin, and of a datt 


green colour, and ſmooth, or have only a few, ſcarce percep 


tible, hairs on the back. The pedicles that ſuſtain the flouf 
ers ariſe immediately from the root, as in the other ſpeci 
and attain to the ſame height of fix or eight inches. But tit 
Placenta which ſuſtains the lowers is in this kind rey 
wav'd about the edges, and broader tranſverſely than va 
tically. Yet the flowers and teeds themſelves are perfel 
the ſame as in the other. This ſecond kind grows plentiful 
on the high rocky grounds about Campechy, where the It 
gather'd it in perfection in the beginning of Nov. 1730. 
The Dr. cannot gueſs why F. Plumier has call'd this 
monopetalous plant: For, that which the latter calls ti 
petalum, and the former the placenta, is of a green colour 
and (which is of more conſequence) ſuſtains the ſeeds whe 
ripe, and never envelopes the organs of generation whe 
young: So that the Dr. thinks it can by no means be cal" 
petalum, nor even properly a calix; and therefore he i 


gily 
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en it the name of Placenta, whoſe office it certainly per- 
[he Dr. has not been able to obſerve exactly the ſtructure. 
the organs of generation, becauſe of their exceſſive ſmall- 
s; but they appear to the naked eye, as repreſented in the 
ures, and in Plum. N. G. Tab. 8. The Dorſtenia ſphon- 
hi folio, dentariæ radice of Plumier differs from both of 
e Dr's: For, in the former's drawings, done by order of 
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e late King of France, of which the Dr. had ſeen a copy in 
e collection of the late Dr. SHerrard, the leaves are repre- 
ited ſerrated, the placenia quadrangular, and the roots 
n6ſting of ſeveral knobs tied together lengthwiſe. From 
hich laſt particular, the Dr. is perſuaded that the root of 
it ſpecies is the darkena radix, mentioned by Cluſius in his 
$ONICS p. 83. . | ; 


mcerning Diamonds found in Brazil; by Dr. De Caſtro 
 Sarmento. Phil. Tranſ. N“ 421. p. 199. | 
R. De Caſtro had the following account of diamonds from 
a gentleman, who for theſe 15 years laſt paſt had liv'd 
id dug gold in the gold mines in Braz4l, belonging to the 
ling of Portugal; and who brought from thence ſeveral dia- 
onds of conſiderable value, lately found in thoſe places. 
In the Prince's town, capital of the county Zo Serro do 
rio, belonging to the Government of the gold mines, there 
a place near the ſaid town, call'd by the natives Cay the 
erin, where they uſed to dig gold for many years, as allo 
tom a ſmall river, call d Do Milho Verde. The miners, 
hat dug gold. in thoſe places, turned up the grounds and ſands 
the banks of the ſaid river, in order to extract the gold 
herefrom, and by ſo doing found ſeveral diamonds, which 
hen they did not you as ſuch: For, ſome of the miners 
ept ſeveral ſtones for their figure and curioſity, which ſtones 
tho ſo valuable) by length of time they neglected and loſt; 


Ind did fo till the year 1728, at which time one of the miners 


oming to work there, and being- better acquainted, deemed 
bem to be diamonds, and made experiments upon them; 


and finding them really ſuch, began to ſeek for the m in the 


ame ground and ſand, where the former miners had igno- 
antly left them; and ſo the reſt of the people followed his 


zample, 


Aſter 
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After they had thoroughly examired the places aforeſy; 
they began to ſearch for them in the river itſelf; and th 
actually find diamonds there, but with more difficulty 
trouble: For, in the former places they found them togei 
among the carth and ſand, as they lay; but in the rin; 
as the ſand is more diſperſed, they lie farther from « 
another. LY | . 

Experience and common reaſon teach the people then 
that theſe diamonds came from another place by the cure 
of the waters, and are not the natural product of the fituaty 
where they now are found. NN 

They are uſing all poſſible diligence o find out the pl 
where they grow. They have not hitherto diſcover'd it; by 
their great hopes are very much encouraged upon account 
having near the ſaid fituation ſeveral mountains, when 
nothing is to be feen but fine ſolid cryſtal rocks. 

The diamonds, that have been found, are commonly fron 
one grain to fix carrats; ſome larger, and amongſt theſe oy 
of 45 carrats. Their colour, folidity, and the reſt of the 
properties are the ſame with thoſe of the oriental ones; on 
it was obſerv'd, that thoſe diamonds that lay more ſuper 
ficially, and expoſed to the air and fun, were more ſcurfy 
and conſequently loft more by poliſhing than the others. 


Meteorological Obſervations, made for ſix Tears at Padus 
by S. Polenus. Phil. Tranſ. Ne 421. p. 201. Yranſlatel 
from the Latin, 


| | I the firſt place it is to be obſerv'd, that 8. Polenus, i 
L denoting the timer, has, after the manner of aſtronomer 
computed the beginning of each day from noon ; and that be 
| has made his obſervations a little after noon ; unleſs otherwik 
5 prevented. | Tas £ 
10 He made uſe of the old ſtyle in deſigning the times, an 
4s] of the Engliſb foot and its parts, in meaſuring. And, if it 
= the progreſs of the obſervations, any of them be accommoda 
x ted to the new ſtyle, and French meaſures, he mentions that 
alteration. ; . 
In meaſuring the ſnow, he caus'd melt it, and then 
meaſur'd it in the ſame manner as rain- water. 0 
4 The tube of his barometer is pretty large, and the diame 
1 ter of the ciſtern or veſſel, containing the ſtagnant mercuiſ 
* is almoſt 20 times the diameter of the rube: Wherefore, . 
wil 1-4: the 


= 
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aforeſi :fcent and deſcent, of the mercury in the tube, the height 
and the tbat in the veſſe lay be with ſafety conſidered, as inva- 
r 
togethe nis thermometer is one of thoſc of M. Amonton's invention, 
he te illuſtrious ornament of the French Academy, with a 
rom oi Karre tube terminating in a phial, or ball, whoſe lower 
| tis fill'd with quickfilver, and upper part with ait; and 
le then we greater or leſſer dilatation of the air, according to the 
cure rent degrees of heat, the mercury riſes more or leſs in the 
ſituatiſ be: But becauſe the extremity-of the tube is open; the 


e height of the thermometer muſt be compounded, of the 


he pla cd height of the mercury in the tube of the thermo- 
d itz Uter, and of the height of the mercury in the barometer, 
count lected together into one ſum; and that height be ſer 

wherdWvo in the Ephemerides, His thermometer hangs in a 


m (where there is ſcarcely ever any fire made) with one 
e fronting the ſouth, and with the other, the caſt; for he 
d no convenient place regarding the north. Upon immerſ- 
the ball of his thermometer into ice; the mercury falls 
inches 30 dec. and into boiling water, it riſes 63 inches 
dec. He moreover always uſed the ſame inſtruments, 
{ thoſe directed towards the ſame parts of the heavens. 

Were it neceſſary, it might be made appear, from the 
ſervation juſt mentioned, and thoſe above, that our air in 
ecolder winter ſeaſon very nearly approaches the cold of 
do, as has been obſerv'd in the Memoirs of the Royal 
ademy of Sciences at Paris for the year 1711, p. 2.) but 
ſummer, that the heat of our air falls greatly ſhort of that 
boiling water. But this is a thing plain of itſelf. | 
S. Polenus ſets down the direction of the winds for every 
y; and denotes their ſeveral degrees of ſtrength, vis. 
hen pretty ſtrong, ſtronger, or ſtrongeſt of all, by the num- 
s 2, 3, or 4, omitting o, the fign'of a perfect calm, and 
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, if U that of the gentleſt breath of wind: And there is no one, 

1moda o is but indifferently ſkill'd in theſe matters, but knows, 

ns that in the loweſt region of the atmoiphere near us, where 


emometers are placed, ſome one particular wind is often 
lerv'd, while other and different winds reign in the upper 
pions, | 

afrer premifing theſe things, the following table exhibits 
quantities of rain-water, and of melted ſnow, collected 
ether; as the ſums correſponding to each month, and taken 
m obſervations, bear, 
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quantities of water, that fell in each ſeaſon of the year; rech 
oning the ſeaſons for each year, in ſuch manner as to refer 
the beginning of winter to the 10. of December of the preceed- 
ing year; and thus beginning the reſt of the ſeaſons at the 
10 of March, June and September reſpectively. The tum 
found are exhibited in the following table, | 
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1725 | 1726 | 1727 | 1728 | 1729 [1720 
— $7 dec — 5 A by 400 125 dee Ne 
| * jo 5210 3550/5 955// 27801 ossſo in 
| Feb. 1 46001 73/1 Ogojfr 2451/2 go 
b March ſo 88903 168|r 87804 8632/2: 90214 592 
'Y April |4 01903 99800 498]: 419/2 768|r 6g 
5 May 3 6251 36803 53003 4032 634% 46; 
2 June 0 0360/2 60802 47602 10303 1346 205 
4 July |2 297]2 357% 93004 01604 526 39 
fa Auguſt 5 1851 268|5 0670/5 18600 57804 269 
$ Sept. |2 6472 gooſ4 164% 94803 2671 090 
} Oct. 7 10400 1796 576065 163/6 29415 254 
3; Nov. 3 636½ 2775 09116 83614 186ſ 53 
1 Dec. J 30% 39017 16917 5222. 8040 89. 
1b. Sum off 5 | : 
1 >. 29 989.25 328146 407]52 833035 423034 300 
. If the ſame months of theſe fix years be collected together 
fr into one ſum; it will be found by the table, that the les 
+1 quantity of water fell in the month of February ; as not ex 
by ceeding ) inches 734 dec. and that the greateſt quantity k 
= in the months of October, which was zo inc. 570 dec. Befides 
= it eaſily appears by the ſame table, that the year 1726 wall 
3 drier than the other years, there having fallen but 25 inches 
| 328 dec. and that the year 1725 was wetter than the other 
1 years, in which were gather 'd 52 inches 833 dec. . 
10 Beſides, 8. Polenus collected apart the numbers of the 
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Winter.] Spring. Summer. ] Autumn. 
| Inc. dec. Inc. dec. Inc. dec. Inc. dec. 
5725 © 972 8 1577 584113 327 
17262 8259 0061 7 355] 4 999 
1727] 8 281] 5 9160611 875/15 497 
1728|[1T 419/10, 75212 83/20 556 
1729] 7 4709] 9 [430] 6 3rojr3 617 
1730| 8 693 8 8617112 8181 6 562 
Sum 39 49052 88058 25174 508 
From which table it is evident that the reſpective quantities 
f water, in ſummer and autumn for every year, was greater 
han that in winter and ſpring. > 
f the reſpective quantities for each ſeaſon be collected into 
ne ſum; and theſe ſums be compared together, it will eafily 
ppear, that the increments proceed in the ſame order as the 
eajons do, beginning from winter; that is, that the leaſt quan- 
ity of water is had in winter, à greater in ſpring, a ſtill greater 
n ſummer, and the greateſt of all in autumn. 
lt is very well known, that rain is indicated by the falling of 
he mercury in the barometer, and fair weather, by its riſing: 
To find out, therefore, in ſome meaſure, what theſe indications 
ould do towards. gaining ſome anticipated knowledge by the 
barometer of future rain, he collected the days on which it 
ain d in the aforeſaid fix years into various ſums, according to 
be variety of the winds, and the increaſe and decreaſe of the 
height of the barometer from the noon of the preceeding day to 
that of the day on which it rain'd. The table is as follows. 
The height of the barometer de- The height of the barometer en- 


creaſing on the noon of the pre- — from the noon of the 


ceeding day to that of the day preceeding day to that of the 
on which it rain'd. day on which it rain'd. 


| The wind what. The wind what, 
Number of days on the noon of Number of daysſon the noon of 
it rain d. the days on itt rain'd. the day on 
which it rain'd. which it rain'd, 
86 N 0 64 N 
61 3 * 18 1 a 
3 E I | | 
28 8 ä . 8 E 
44 | 8 „ 8 
42 e 15 | S W 
49 W | :- 20 | W 
3 EW 1 17 OS 
dum 378 „ Sum 211 
G . . Aſter 
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378 and 211. 3 
He owns, that the height of 


times from the noon of the preceeding day to that of the by ; 


which it rained; yet it began 


fame day on which it happened to rain: Beſides, that th, 


increaſe may be taken ſeveral 


fair weather after a ſhort rain; and that regard is likeyi 


to be had to the quantity of 


Yet often from theſe no plea can be drawn for the conſtane 
of that law, by which ſome would make the decreaſe of th 
height of the barometer, the indication of rain, and its increa{ 


the indication of fair weather ; 


wanting, whereby to prognoſticate theſe phenomena. | 
Upon a compariſon like the former, of the days in the fa 


— 


ſix years, on which it N 
anſwers better than rain to the 
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After finiſhing this table 8. Polenus was ſurprized that the 
was no greater difference between the numbers of the increxs 
and decreaſe of the height of the barometer, than that beten 


decreaſe of the height of the hy 


rometer; as may be ſeen in the following table. 


the barometer” increaſing ſever 
to decreaſe after the noon of th 
times, as an indication of 'fytyr 
rain. 


ſo that there. is ſtill ſomethin 


he found that the fall of qo 


The height of the barometer|The height of the barometer 
decreafing from the noon of increafing from the noon df 
the preceeding day to that] the preceeding day to that 
on Which it ſnow'd. on which it ſnow'd. _ 
. The wind what, ITne wind what 
Number d. on the noon of | Number of lon the noon <> 
days it ſnow the days on [days it inow'd. | the days on 
which it ſnow'd. which it inow'd 
6 N E 
1 E 
1 S W . 
1 W | 
1 1 N W | l 
Sum 14 Sum 4 


Befides, be collected the reſpective Jums of the height of the 
barometer and thermometer for every year; from which he i 
teruards extracted the mean altitudes correſponding to each day 
of the ſaid years, as is exhibited in the follow ing table. 


” ad 
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lat ther 
Increaſ 
Weep 


Sum of the | Sum of the The mean | The mean 
' heights of | heights of ] height of | height of 
barometer. thermomet. the barom. | the therm. 

1- - for each day, fer each day 


g ſever Inches Dec, | Inch. Dec. Inch. Dec. | Inch. Dec. 
4 % | 10854 26 18287 66 26 % @ 
e, 3 10823 8 4 18269" 93' | 29: 65. .]. $& 3 
hat tha 12 10831 17 18325 96 M 1: © nd 
f "Futur 18 | 10864 72 | 18419 81 | 29 68 | 50 33 


likew 


29 | 10842 23 18326 62 29 70 | 50 21 
32 40833 y + 3 18264 18 29 74 20 4 


onſtanc | | | | 
If moreover, the height of the barometer, not of each 


2 of th 
increaſ 
weiin mean height of the barometer, correſponding to each day 
all the ſaid years, will be found to be 29 inch. 70 dec. 

And if the heights of the thermometer, not of each year, but 
all the ſix years, be collected into one ſum only, the mean 
eight of the thermometer, correſponding to each day of all the 
id years, will be found to be 50 inch. 16 decim, 
Wherefore, by bare inſpection into the table, it is eaſy to 
nderſtand, that the mean heights both of the barometer and 
ermometer for each day of each year differ but a very few 
arts from the mean heights of the days, that ariſe fram theſe 
x taken collectedly. g | 

He then reduced the greateſt and leaſt heights of the baro- 
ter, as alſo the real and leaſt heights of the thermometer 


the fal 
of ſnoz 
the bi 


rometer 
noon of 
to that 


d what, 
noon ol 


ys on Wo the following table, that they might be compared together 
ak tone view. 

of the 

he af 

ach day 


Years 


Sun 


ar, but of all the fix years be colle&ed into one ſum only, 


/ 
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— 


ö | reateſt . 
Hour + of | height of 


| height 


8 BNQ;: 


line. 


"Teaft - 


dee. inc. 


of | 


thermom. | 
dec. 


of flheight of : 


tec: | 


Hair 


weather 


— 


the ſky almoſt overcaſt 


| fair 


the ſky almoſt overcaſt 
i 5 
the ſky overcaſt 
thin clouds 
ſmall rain 
the ſky almoſt overcaſt 
rain 
fair 


Sun-Shine and clouds alternately. 


— 7 „ 
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7 | E bo = L. ve eu wn {height of | 6 
Aa. s [Hours hei of |hei o 2 4 
Years Mont O. h | barom, | barom,” |; | Winds weather 
26:54 22 5 ey inc. dec. inc. dec. ys DS . 40” x 
=: 7-7 height of greateſt jleaſtheight] „ : 
5 | -| barom. height ofſof therm. 
. f inc. dec. ſthermom. inc. dec. 3 > = 3 
br. 6452 50 FS +41 5 fair | 
A 25 147- $2}N.E. ſun-ſhine and clouds alternately 
O 0102 a05-< =: 8. air 
0" 68 i e. the ſky almoſt overcaſt 
he. 00152 18 4B ſun-ſhine and a few clouds 
68 ee ie. the air foggy 
o 8. ſun- ſhine and a few clouds 
30 148 8| N. 2 the ſky almoſt overcaſt 
70152 28 N. E. : fair 
50 47 820 S. W.. | Bur 
76052 28 N. ſſun- ſhine and clouds alternately 
30 [+7 * W. * fair 
| | | 1 
reateſt leaſt height of | 2 | 
Wo of eint of thermom. 3 | weather 
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That the quantities of water, which fell, might be compy'3 
with thoſe in the Memoirs of the Royal Academy, he n 
the Engliſh meaſures into French, by dividing a Royal g 
foot, into inches and lines. And he collected the ſums for tac 
45] according to the N. 8. as may be ſeen in the following 
table. | | . ; 


Years |inch of Paris foot] lines | 
"0. 8 co 
1725| i as 1+ 
1726 23 2 Fo 
1727 42 * 
1728 49 or 
1729 TY 
. I's 
| Sum 210 5 


Wherefore, if 2 10 inc. and 3 lin. and + be divided by F 
years; the quotient will be 35 inc. 22 lin. the mean'quantity d 
water that fell, correſponding to each year. The mean quan 


tity of water that falls at Paris in a year (as it is in the Me 


moirs of the Royal Academy for the years 1711, 1714, 1115 
and elſewhere) is reckoned to be 19 inches. Wherefore the mean 
quantity at Padua exceeds the mean quantity at Paris by it 
inches 2 lines. Or, if we take for the mean quantity at Pari 
18 inches eight lines (as is gather'd from three years obſervati 
inthe Memozrs for 1719) the difference will be 16 inches 411 
Iines. It therefore plainly appears, that a greater quantity q 
water falls at Padua than at Paris. | 

It is to be noted, that from the noon of Auguſt 23, 112 
O. S. (the wind at north) to the noon of the following day, 
namely the ſpa e of 24 hours, there fell at Padua three 1nche 
and a half lin. that is 36 and + lin. of rain; which indeed i 


greater than any that ever fell at Paris in the ſame ſpace 0 


time; as may be gather'd from the Memoirs of tbe Roy 
Atademy. | 

If che greateſt height of the barometer, obſerv'd at Padis 
December 20, 1150, be reduc'd to Paris meaſure, it will be 


found to be 28 inches, 6 lines: But the leaſt height of the 


barometer on December 8, 1725, will be found 26 inche 


9 lines and 4. Wherefore the difference between the gran 
an 
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1 leaſt height of the mercury in the barometer will be 


om ard 

Yn nch 8 lines and . a | | Hf 

al Pula like manner aſſuming the fix years obſervations, which 

; for tau 4 /a Hire made in the Royal Obſervatory at Paris (namely 
lovin m 1699 to 1705) 8. Polenus found the greateſt height of 


- barometer on December 10, 1704, to have been 28 inches, 
lines and F; and the leaſt height on December 20, 1903, 
inches, 5 lines; and conſequently that the difference 
ween the greateſt and leaſt height of the mercury in the 
rometer was 1 inch 11 lines and 5. The difference there- 
e between the greateſt and leaſt height of the mercury in 
e barometer (according to the aforeſaid obſervations) was 
und greater at Paris, than at Padua by 2 lines 22. And 
has been long fince obſerv'd by ſome, that theſe differences 
e ound ſo much the leſs, the nearer the places, where the 
lervations are made, are to the equator. 3555 
ln the next place 8. Polenus proceeds to his obſervations 
the magnetic declinations; and theſe he diſcuſſes briefly. 
is now well known, that at different hours of the ſame 
5, me ſmall changes happen in the declination of the 
zonetic needle; ſo that the ſame conſtant declination is not 
be obſerv'd for one entire day; but varies ſometimes a 
minutes of a degree: It is beſides well known, that 


led by 
antity ch 
In Quan 


the Me 


hay. ferent needles (eſpecially thoſe touch'd by different mag- 
's by 1 ts) do not entirely exhibit the ſame declination, but ſome- 
it Pari es vary ſome few (and but very few, when the needles 


made by good workmen) minutes of a degree, Exeept- 
g therefore the very ſmall variations, that eafily ariſe from 
eſe cauſes, S. Polenus for theſe whole fix years obſer ved the 
clination of the magnet 13 degrees towards the welt, The 
mpaſs he makes uſe of, and-on which he youy depends, 


ervation 
Jes 4 13 
ntity of 


þ 1 s made by Bernard Facinus a knowing artiſt, and eſpecially 
58 000 led in theſe matters, and very diligent; the needle is fix 


> inche 
deed 1 
pace 0 
Rya 


Padud 
vill be 
of the 
inches 
reatel 
and 


hes long, and weighs 32 grains. S. Polenus adds this one 
ng, namely, that he ſuſpects (ſor one cannot affirm any 
ng with certainty concerning-ſo ſmall a variation) that 
c declination of the needle did in that time rather decreaſe 
an increaſe 10 minutes. | 


et. IX. Ne; Hk . a 


* 
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An Account of the Coccus Polonicus; by M. Rrevs: 
4 Tranſ. No 421. p. 21 = reyniuy 


M Breynius (after having briefly accounted for the 9 
VI. kinds of the coccs tinctorii now in uſe, vis. that 
Pliny gather'd from the (Hex, and the American COCCus, « 
cochinil) proceeds to give us the natural hiſtory of the xy 
polonicus, which he calls radicum; becauſe it is chiefly foyn 
adhering to the roots of the polygonum cocciferum, Koſmac 

Polonis C. B. Kojmaczek Philoſella Herbareo Polon. Thi 


he takes to be the polygonum Germanicum, incanum, fi 


majore perenni Raii: Ot which he has given a print why 
cocci, as they ſtick to the roots. | 

The coccus, he ſays, is found ſometimes fingle, ſometim 
more, nay 40 pong to one plant of different ſizes, fry 
a poppy ſeed to that of a white pepper · corn. It is roundil 
ſmooth, and of a purple violet colour, and in a thin cui 
incloſes a blood red ſuccus: One half or more of it is coe 
with a rough, dark, brown cruſt, by which it adheres tot 
roots. 


The countrymen gather it about Midſummer, and dry 


with a flow fire in earthen platters. 


In open glaſſes he expos'd to the ſun ſeveral of theſe c 
and found that by the 24th of July, every one, according 
its ſize, had excluded a ſmall worm with fix feet, II 
part which ſeemed to be the head had two ſhort carnco 
antenne: For, he could not perceive with glaſſes any thi 
either like mouth or eyes. G5 the back lengthways the 
were two ſulci, more or leſs viſible, according to the dif 
rent motions of the animalculum. Its feet ſeemed armed v 
claws, and the firſt pair ſtronger and darker than then 
The whole worm was of an obſolete purple colour, and 
feveral briſtles of a brown grey. | 

Theſe, after 10 or 14 days, lay in a ſtate of reſt, and 
became cover'd with an exceeding white fine Janugin 
ſubſtance; in which condition they continued five or el 
days longer; and then laid their eggs, 50, 100, Of m 
a- piece; which to the naked eye appear'd but like fo m 
red oblongiſh points; but with glaſſes looked like ants eg 
almoſt tranſparent with diluted blood -· red contents. 

Theſe eggs, being again expoſed in the ſun about J, 
Jomew-tide, were hatch'd a month after, when ſome vermii 
were excluded, which in the microſcope appear d to 


hexapl 


xapods of a 7 bue, with two antennæ at their head, 
id two greyiſh briſtles at their tail, ſcarce viſible except 
pon black paper. Bo 

He ſuppoſes theſe laſt excluded vermiculi, after ſame 
anderings, at laſt to fix themſelves to the roots, and ſome 
the loweſt contiguous branches of the polygonum, where 


the co age | 

f ing depriv'd of loca] motion and ſenſe, by ſome way or 
” ther, they imbibe that 1 from the plant; and at laſt 
n. I rome the coccs fo call'd, or veſicles full of that blood red 


aus ſo uſeful in dying. 


N 421. p. 221. 


on the belly; and from that time ſhe complain'd of a 
ain, and a ſwelling about the navel, which in time increas'd 
) about the ſize of a man's head, ſeldom giving her any 
ncafineſs but by its weight; and that chiefly when her 
undage was off, which ſhe generally wore, except when 


in cui 
18 Cover 
res to t. 


od dry Mer diet, or any other accident, brought on a diarrhea, 
hich was always attended with colic pains, particularly, in 
heſe be. rupture; to eaſe which, ſhe had been adviſed to iron it 
ording ich a hot iron; and ſhe had thereby burnt it ſo often that 
et, Ii bere remain'd on the ſkin ſeveral large cicatrix s. Three 
Carney before her death ſhe was taken with the diarrhea, 
any thi tended with a ſlight fever. | : 
ays tb Upon an the bag, the caul firſt preſented itſelf to view; 
the dil be greateſt part of which adhered to the peritoncum. Upon 
med u emoving this, the ſmall guts to the length of two ells and a 


al, were contained in this bag, together with all the colon, 
xcept ſo much of it as is below the left kidney; and the 
eginning of the colon, with the cœcum, was attached to the 


1 the 1 
and h 


and l neſentery, in ſuch manner, as to be but two inches diſtant 

inugio om the pylorus; which, with about one third of the 
or ei omach, was by this means drawn into the bag. The begin- 
or Ming of the duodenum juſt enter'd the bag, and then returned 

ſo mi ut again; which, with but a ſmall portion of the jejunum, 

ants eg | 


vas the chief that remain'd in the abdomen. 


it Par! 
ver mit 
*d to 
kexap | 
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large Umbilical Rupture 3 by Mr. Ranby, Phil. Tranſ. 


\ BOUT Gx years before, a man gave his wife a kick 


IC — — — 
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Experiments concerning the Electricity of Water; 
F Stephen Gray. Fhil Tranſ. N 422. p. 1 1 
* the former account of experiments in Phil. Try 
Ne 417. p., 18, Mr. Gray deſcribed the manner of con 
municating an attraction ta a bubble of ſoaped water: But! 
has now found, that even a body of water receives an attraqi 
virtue, and alſo a repelling one, by applying the excited tyj 
near it, after the ſame manner as ſolid bodies do. Tos 
form this experiment, he caus d a wooden diſh to be turns 
with a ſcrew-hole at the bottom, but not ſo far as toc 
thro? the wood: This was ſcrew'd on to the upper end of g 
of the ſtarids, mentioned in the former experiments, 1 
other top being taken off: The diſh was abont four inch 
diameter, and one inch deep. Then the ſtand was ſet 9. 
cake of roſin, or a plate of A or the brim of a drin 
glaſs, or of a cylindric one, ſuch as are uſed for water:-glaf 
The glaſs muſt be ficſt warmed ; then the diſh being fill 
with water, the tube is rubbed, and moy'd both undert 
diſh and over the water three or four times, without touchi 
them. After it has been excited, not only the diſh, 
likewiſe the water, becomes electrical; and if a ſmall pix 
of thread, or a narrow ſlip of thin paper, or a piece of ſhe: 
braſs, commonly call'd Ti be held over the water in 4 
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_ "= Horizontal poſition, within about an inch or ſometimes mo 
bp 3 * 5 | 1 4. 75 
x any of the ſaid bodies will be attracted to the ſurface | 
1. the water, and repelled, but not ſo often as by ſolids: | 
17 5 #.\ | * 3 '$ 8 

bis pendulous thread be held at ſome diſtance from the outki 
i of the diſh, it will be attracted and repelled by it fere 
bi times together with a very quick motion, but not at fo gte 
15 ' a diſtance as when the diſh is empty. - 


An experiment ſhewing that water is attracted by the tub 
ob and that the attraction is attended with ſeveral remark 
15 and ſurpriſing phenomena. | 


0 Tphis experiment being to be made with ſmall quantities 
5. water; Mr. Gray at firſt made uſe of ſome of the braſs co 
5 cave little diſhes, in which he formerly ground microſcope 
73 but he has ſince caus'd make a more convenient apparatt 
Ph which conſiſts of a ſmall pedeſtal of about four inches and 
7" half long, the baſe of ivory about two inches diameter. Up 
1 the upper end, as in the larger ſtand, there is a ſcrew, up 
BH which is ſcrew'd one of the little diſhes, made of ivory: \ 
EE theſe he has ſeveral fizes, from three quarters to one tenth! 
10 an inch in diameter. When any one of theſe little yr 
00 6 of 
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led with water, ſo as that it may ſtand above the brims of 
cup, and has acquired a ff. herical ſurface (as it will do 
re imalleſt cups) let it be ſet on the table with the little 
ad to which it had before been ſcrew'd; or which is better 
r of cu on the large ſtand mentioned above, the great diſh being 


r: But en off, and the ſmall plain top fcrew'd on; being thus 
v attraqipared, let the tube be excited, and held over the water 
cited ul the diſtance of about an inch or more. If it be a large 

To be, there will firſt ariſe a little mountain of water from 


| etop of the drop, of a conical form, from the vertex of 
18 to can uch there preceeds a light (very vifible when the experi- 
ent is perform'd in a dark room) and a ſnapping noiſe, 
ents, t| 


ur inch: quite ſo loud, and of a flatter found. Upon this the 
is ſet Au ountain, if it may be fo call'd, falls into the reſt of the 
drin rer, and puts it into a tremulous and waving motion. 
er-gla . Gray a few days before repeated this experiment in the 
ing fü time, where the ſun ſhined; he perceived that there 
under ere {mall particles of water thrown out of the top of the 
touch unt; and that ſometimes there would ariſe a very fine 
diſh, m of water from the vertex of the cone, in the manner 


all pig a fountain, from which there iſſued a fine ſtream, or 


of ſheeM:pour, whoſe particles were fo ſmall as not to be percep- 
er in le. Let it is certain that it muſt be ſo; ſince the under 
nes made of the tube was wet, as he found when he came to rub 
urface e tube again; and he has ſince found, that tho' there does 


lids: | 
e out 
it fever 


ſo gre 


ot always ariſe that cylinder of water, yet there is always a 
cam of 1mperceptible particles thrown on the tube, and 
pmctimes to that degree as to be perceptible on it. When 
ome of the larger cups are to be made uſe of, they are to 
e fill das high as may be without running over: The ſur- 
ice will be flat about the middle part; but when the tube 
held over it, the middle part will be decreaſed into a con- 
ve, and the parts towards the edge be raiſed; and when 


the tub 
markal 


intities e tube is held over againſt the fide of the water, the little 
raſs conical protuberance of water iſſues out with its axis hori- 
roſcopeWontally, and after the crackling noiſe returns to the reſt of 
ppararWie water; and ſometimes there will be thrown out of it 


8 an 


* wall particles of the ſame, as from the ſmaller portions of 
8 0 : 


ater above-mentioned. 


w, uy The laſt experiment was repeated with hot water; when the 
ory : WiP#ter was attracted much ftronger, and at a much greater diſ- 
: tenth ance: The iteam arifing from the vertex was in this cafe viſible, 
veſſels Wa the tube was ſprinkled with large drops of water, He tried 


bl 


noſt like that when the fingers are held near the tube, but 


the. 


R ww oY Fwy) ST 
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the experiment in the ſame manner upon quickſilver, which w, 
likewiſe raiſed up; but by reaſon of its great weight, not to f 


great a height as the water; the ſnapping noiſe was loud g 
laſted much longer than in the 3 | Yo 


The Method of making the beſt Mortar at Madraſs ; by yi" 
_ Pyke. Phil. Trant. N* 422. p. 231. 


T AKE 15 buſhels of freſh pic-ſand, well ſiſted; a0 
thereto 15 buſhels of ſtone- lime: let it be moiſtened o 
ſlacked with water in the common manner, and fo laid 2 or 
days together: Then diſſolve 20 pound of jaggery, which j 
coarſe ſugar (or thick moloſſes) in water, and fprinkling thi 
liquor over the mortar, beat it up together, till all be wel 
mixed and incorporated; and then let it Iie by in a heap, Th 
boil a peck of gramm (which is a fort of grain like a tare, « 
between that and a pea) to a jelly, and ſtrain it off thro a coarſ 
canvaſs, and preſerve the liquor that comes from it. Take alſ 
a peck of Myrobalans, and boil them likewiſe to a jelly, pr 
ſerving the water in like manner as the other; and if you han 
a veſſel large enough, you may put theſe 3 waters together, tha 
is, the jaggery water, the gramm water and the Myrobalans 
The Indians uſually put a ſmall quantity of fine lime therein 
to keep their labourers from drinking of it, The mortar bez 
up, and when too dry fprinkled with this liquor, proves ext; 
ordinary good for laying brick or ſtone therewith, keeping ſom 
of the liquor always at hand for the workman to wet his bric 
with; and if this liquor prove too thick, dilute it with fre 
water. Obſerve likewiſe, that the mortar here is not only t. 
be well beaten and mixed together, but alſo to be laid ver 
well; and every brick or piece of brick, fluſhed in with the 
mortar, and every cranny fill'd up, yet not in thick joints, like 
the common Engliſh mortar ; and alſo over every courſe ſome 
to be throwed on very thin: And where the work hath ſtood; 
tho* but for a breakfaſt or dining time, before you begin again, 
wet it well with this liquor, with a ladle and then lay on your 
freſh mortar : For, this mortar, notwithſtanding its being thus 
wetted, dries much ſooner than one not uſed to it would con 
ceive, but eſpecially in hot weather. For very ſtrong work the 
aforeſaid mortar is improved as follows. Take coarfe tow and 
twiſt it looſely into bands as thick as a man's finger (in Eng: 
land ox-hair is uſed inſtead of this tow) then cut it into pieces 
of about an inch long, and untwiſt it fo as to be looſe; the 
ſtrew it lightly over the other mortar, which is at the ſame time 
to pe kept turning over; and fo this ſiyff to be beat * lt, 


bs 


to f 


- i . 
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ing labourers continually beating it in a trough, and mix- 
ell it be well incorporated with all the parts of the mor- 
gittl ae, : 
5 And whereas it will be apt to dry very faſt, it muſt be 
vently ſoftened with ſome of the aforeſaid liquor of jaggery, 
im, and myrobalans, and ſome freſh water; and when it is 
' noiſtened and bear, it will mix well, and with this they 
[14 (tho' it be not uſual to build common houſe-walls thus) 
len the work is intended to be very 3 As for inſtance, 
1 church ſteeple, that was building when Mr. Pyke 
4 laſt there, and likewiſe for ſome ornaments, as columns, 
«od arched work, or imagery: ſet up in gardens, it is thus 
de, Tho? for common buildings about Madraſs, where the 
jiny ſeaſon holds not above 3 months in the year, and ſome- 
mes leſs, they uſually lay all the common brick-work in a 
Lomy clay, and plaiſter it over on both ſides with this mortar, 
wich is ſtill farther to be improved. Thus far for building- 
nortar. Having your mortar thus prepared, as is before de- 
{ribed, you muſt ſeparate ſome of it, and to every 4 buſhel, 
jou are to take the whites of 5, or 6 eggs, and 4 ounces of Ghee 
i common unſalted butter) and a pint of butter-milk, beaten 
al well together: Mix a little of your mortar with this, till all 
jour G hee, whites of eggs and buttermilk be ſoaked up; then 
ven the reſt well with plain freſh water; and ſo mix all toge- 
ther, and let it be ground, a trowel full at a time, on a ſtone, ' 
with a ſtone- roller, in the ſame manner as chocolate is uſually 
made, or ground in England; and let it ſtand by in a trough 
fir ule : And when you uſe it, in caſe it be too dry, moiſten it 
with ſome water, or the abovementioned liquor. This is the 
cond coat of plaiſtering. | 1 
Note, when your firſt coat of plaiſtering is laid on, let it be 
well rubbed on with a hardening wo or with a ſmoorh 
brick, and ſtrewed with a gritty ſand, moiſtened, as occafion re- 
quires, with water, or the abovementioned liquor; and then 
well hardened on again, which, when half dry, take the laſt 
mentioned compoſition for your fine plaiſtering; and when it is, 
amolt dry, lay on your whitening varniſh : But if your work 
ſtould be quite dry, then your Chinam liquor muſt be waſhed 
der the work with a bruſh. The beſt ſort of whitening var- 
ſh is made as follows. Take one gallon of roddy, a pint of 
butter-milk, and ſo much fine chinam, or lime, as ſhall be 
proper to colour it, add thereto ſome of the chinam liquor be- 
hre mentioned, waſh it gently over therewith ; and when it is 
quite dried in, do the fame again: And a plaiſter thus made is 
more durable than tome ſoft ſtone, and holds the weather better 
n India, than avy of the bricks they make there. In ſome of 
os the 
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generally was; yet ſometimes, eſpecially in the height of tht 


the fine chinam, that is to endure the weather, and where j 
likely to be ſubject to much rain, they put oleum ſeſamj vi 
gerly oil, inſtead of ghee; and likewiſe in ſome they boil 
bark of the mango-zree, and other barks of aftringent natun 
and aloes, which grow in great plenty by the ſea-ſhore. 3 
to all the fine chinam, which is for outſide plaiftering, they p 
butter-milk, called Zoyre: And for infide work they uſe ol 
made very thin and weak, inſtead of ſiſe, for white-waſhing 
2nd ſometimes they add a little gum to it. . 

N. B. Whereas ſundry ingredients here mention'd are not + 
be had in England, it may not be amiſs to ſubſtitute fomethin 
more plentiful, which Mr. Pyke takes to be of the ſame natyr 

As to all the aſtringent barks, he takes oaken bark to be: 
good as any: Inſtead of aloes, either turpentine, or the bar 
and branches of the ſloe- tree. Tho? turpentine be not ſo ſtrong 
yet if uſed in greater quantity may ſerve for the ſame purpos 
But there is a fort of aloes hepatica, very cheap. Inſtead d 
myrobala ns, ſome juice of aloes, or ſloes; and inſtead of ja; 
gery, coarſe ſugar, or moloſſes, will do; inſtead of 7000 
which is a ſort of palm- wine, the liquor from the birch-tr 
comes near to 1t. | 4 IR 

Note, that in China, and ſome other parts, they temper thei 
mortar with blood of any ſort of cattle,; but the ingredien 
beforementioned are ſaid to be as binding, and do full as well 

and make not the mortar of ſo dark a colour as blood will do 
The plaiſtering above deſcribed is thought in India vaſtly te 
exceed any fort of ſtucco work, or plaiſter of Paris; and 
Mr. Pyke has ſeen a room done with this fort of terras-morta 
that has fully come up to the beſt ſort of wainſcot work, bot 
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in ſmoothneſs and beauty. 5 mea 
A ſingular ſort of Colic ; by Dr. Huxham. Phil. Tran af 
_ 422. Pp. 236. Trarſflated from the Latin. =P 
Man of 40 years of age, of a bilious and ſcorbutic habit t 
for a long time greatly laboured under colic pains, eſpe =. 


ctally in the lower region of the abdomen, be ſides, continua ed. 


and troubleſome ffatus s. About 2 or 3 years before his death par: 
he had bilious, purulent, and very fetid ſtools, ſometimes wit g 
mucous, and ſometimes bloody clots; and ſo frequent, thay t 


very often he would ge to ſtool 20 times in 3 or 4 hours, wil 
his feneſmus ſtill upon him: At length, there broke out fun? 
gous, livid and black caruncles, fome of which were at leaf 
as big as a nutmeg. But however frequent his going to ſtoo 


ditorder, he would be very coltive and in exquiſite _— 10 
| that 
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+ there was a neceſſity of uſing either clyſters or cathartics. 
id at times, the patient would, as if ſtarved, greedily devour 
uterer was given him; and again nauſeate the moſt exquiſite 
mies: He became daily more emaciated ;. his urine was 
us bilious, and in leſs quantity; and his countenance wan, 
4 often of à yellowiſh caſt, He bore his long and painful 
4 with the greateſt refolution, till at length an oedematous 
ling in his feet, a delirium, the facies Hippocratica, cold 
A clammy ſweats (the certain preſages of death) came on. 

Different preparations of zPecarubang wete preſcribed by ſeve- 
of the moſt ſkillful and celebrated in the whole profeſſion; 
emctics, ſtomachics, deobſtruents, incarnatives, balfamics, 
all forts: of adſtringent clyſters; but all were ineffectual, 
V that Jaudanum gave the patient ſome ſhore relief. The 
Info, Barh, Spaw and Pyrmont waters, and a long conti- 
cd and exact milk and vegetable diet were all tried to no pur- 
e; tho for a few days he tometimes' would ſeem a little 

reſh'd, = 1415 279 7 | 348 ; 8 

Upon opening the abdomen we obſerved the omentum entirely 

named and putrid, the liver very much ſwelled, and full of 
th, hard, ſcirthous tubercles; the gall bladder half full 
Ii blackiſh bile; the whole duodenum with the neighbouring 

t of the colon tinged of the: ſame colour; the Pancreas ex“ 

ding ſcirrhous, the middle of the ileum inflamed for about 
nches, and almoſt livid: The. kidneys were pretty ſound, 

the meſenteric glands not ſo ſcirrhous, as we might have 
ried, But what was moſt remarkable, the upper part of 
codon (which the ancients improperly called cœcum, a name 
ther applicable to its appendix) was not faſtened, as uſual, 
means of the vermicular appendix to the right kidney, or 
ter to the internal /aming of the Perironenm, which enve< 
ks the kidney; but falling into the pelvis about 3 inches 
h Tulpius's valve, ſtrongly adhered to the upper part cp 
r ectum: It moreover ſlightly adher'd to that tunic of the pe- 
nem, that expanded over the bladder; from thence re- 
ed upwards, and forming a very acute angle with the up- 
part of the inteſtine (if it may be ſo call'd) and then aſ- 
ng under the hollow of the liver, and extending itſelf 
hy the bottom of the ſtomach, it deſcended in the uſual 
aner, and terminated in the rectum. Upon our firſt obfery- 
the inteſt ines both above and below the adheſion to be gan- 
mus, and ſuſpecting that here lay the feat of the diſtemper, 
began to lay open the rectum very cautiouſly and flowly ; 
m which, we obſerved the internal coat ſphacelated, and 
k, as if tinged with ink, and exceedingly mortified ; beſides 
Vox, IX. 7 I 4 | it 


q 
q N 
[4 
b 


flaccid, and lined on the infide with a reddiſh mucus. - 


Vide Coꝛoperi Anatom. explic. Tab. 34. Upon which enk 


nearly ſo: For, in this ſituation they could not be ſeen f his 


it had 6 or j blackiſh, fungous, caruncles adhering to it; the }, 
of which was as big as a filbert. Upon ſearching farther 
found an ulcer, that penetrated from this inteſtine into the k, | 
at the place where they unite, and into which one's finger cou 
eaſily enter. The inteſtines were ſo mortified, that they coy 
ſcarce bear the gentleſt touch. We obſerved. the greater pan 
the colon ſtuffed with harden d fæces, tho? the patient had 

ſeveral liquid ſtools a little: before he died; the thinner fa 
paſſing directly thro? the ulcerated orifice into the recium, uli 
the harder remained in the colon. The bladder was exceed; 


From this faithful hiſtory of the d iſeaſe, and from what 
obſerved upon opening the body, we may eaſily conjed 
what was the cauſe of it: For, it is well known from andto 
that a concretion of the inteſtines with one another, or with 
peritoneum, does exceedingly impair the periſtaltic moti 


an exceeding ſlow and weak protruſion of the faeces at the pl 
of concretion, a collecting of them together, and a ſtoppag 
Do that it is probable, that either an inflammat ion or — 
the inteſtine, an ulcer, and at length a gangrene, in a 5 
fon ſo exceedingly eachectic, was eccaſioned by hard and ſhi 
bodies, as plumbſtones; or by acrid and bilious humour, 
ſufficiently propelled by the vermicular mot ion, but ſtopped 
the acute angle of the colan. Bu 


A con jecture concerning the Nature aud Manner of forni 
Saturn's Ring, the appearing and diſappearing of ſome fi 
Stars; by A. Maupertuis, Phil. Tranſ. N“ 422. p. 2 
Tranſlated from the Latin. 5 


HE conſideration of the different figures, which flv oy 
8 may put on, according to the different ratio of gravit\BWWMyon 
the centrifugal force, ſuggeſted to M. Aſaupertuis, that pu © 
bly the planets have ſuch forms; fince for this there is only! ring 
ceſſary a {wifter motion round the axis, or a leis denſity of vo 


ter: For, tho' few planets, that we know of, come ſufficien ra 


near a ſpheroidical figure, why may we not admit of ol 1: 
forms, either about other. ſuns, or even our own? Theſe lem ni 
form planets would never be ſeen by us, either by realvn Mor z 


their diſtance, or becauſe they would be in the plane of IF 


ecliptic, gr in a plane ſomewhat inclined thereto, to wil T 
lane their axis of revolution would be perpendicular, of c 


the earth. | ; om | 
And why might not ſuch a yarie'y of forms obtain alin: 
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he E, 6:cd ſtars? Eſpecially, fince it is exceeding probable that 
er, i... revolve round their axis, like our ſun. There are proba- 
l entiform fixed ſtars in the heavens ; and probably they are 
rounded with very excentric planets, or comets, which, ſince 
key are not fixed in the plane of the equator, when they ap- 
wach the perihelion, diſturb the direction of the ſtar's axis x 


eat, appeared ; or that, which appeared before, does now 
appear. And fo a reaſon might be aſſigned, why ſome ſtars 
em to appear and diſappear alternately. | | 
But if in any ſyſtem a comet with a tail move near ſame, pow- 
rol planet, what will be the conſequence? Why, the matter 
ited from the body of the comet, will be attracted round 
ke planet 5 and by the comet's ſending out new matter, or a 
lffcient quantity being already emitted, there will ariſe a con- 
tual Aux of matter round the planet: And tho' the column, 
emitted from the comet, may at firſt be either of a cylindrical, 
conical, or any other form, yet. its centrifugal: force, together 
vith the gravities ariſing both from the planet and from the 


this incurvated column will approach ro ſome of the forms de- 
mined in Prob. 2. of Maupert. Diſſert. on the figures of 
an, turning round an axis. And thus a reaſon might be 
ipned for Saturn's ring, the moſt ſurprifing phenomenon in 
rature, . 8 1 
And while the tail of the comet would furniſh the planet with 
ſuch a Ting, the comet itſelf might probably be attracted, if at 
2 due diſtance, and become a new ſatellite to the planet: And 
aus proba bly ſeveral comets have furniſhed out both Saturn's 
elites and his 727g : For it is not likely that Sarurn's ring 
bowing to the effluvia of one comet, ſince it projects a ſhadow 
won Saturn's dilk : whereas the matter of the tails of comets 
50 rare that the ſtars may be ſeen to ſhine thro' it. Saturn's 
1 therefore ſeems to confiſt of the tails of ſeveral comets, 
whole matter is become more denſe on account of Saturn's 
atration, | Le hey 

lt is evident that a planet may acquire ſatellites, and yet not 
ing: For, all comers have not a tail: and if a comet withe- 
Ot a tail be attracted, it will furniſh the planet a ſatellite with- 
bub a ring, : 

The great Sir Jaac Newton has concluded that the vapours 
d comets are diſperſed among the planets ; nay he reckoned 
s communication neceſſary, in order to repair the loſs of li- 
qud matter. And Dr. Halley and Mr. Nhiſton ate of opinion 
bar both comets and their rails, cauſe conadeteble changes in 
| L + i | _ ths 


Ic then the ſtar, which by reaſon of its ſituat ion does now d iſ- 


fluent matter, will always render it broader and thinner; and 


— 


1 
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the planets, as the variation of their poles, deluges, and cong 
grations ; but comets may poffibly produce more benign effedi 
and even ſometimes fupply br e . ee and fur 
fing things. n | 


Of the Arcutio ; by Mr. & 3 Phil. Tust No 1 
1 256. | WITS 
HE N Mr. S. Tobn confiders how many are chart 
overlaid in the bills of mortality, be is ſurpriſed thi 
the arcutio's, univerſally uſed at Horence. are not made uſe 

in 8 

Fig. 3. Plate VIII. n ee one, drawn in virſpdlhive wit 
the dimenſions, which are larger than uſual ; a the place whet 
the child lies; þ the head-board ;z c the hollows for the nurk 
breaſts; d a bar of wood to Fw on, when ſhe ſuckles t 
child ; a ſmall iron arch to ſupport the ſaid bar: The lengt 
is 3 feet 2 inches and #. 

Every nurſe in Florence is obliged to lay the child i in it, y 
der pain of excommunication. The arcutio, with the child! 
it, may be fafely laid enti relytunder the bed-cloaths i in i the wi 
ter, without danger of ſmothering. 


An extraordinary large Ie Horn of tbe Stag hind, 1 ” 
; : of the Sea on the Coaſt of: Lancaſhire 3 by My. * 
Phil. Tranſ. N 422. p. 251. 


ll OE: dimenfions of this horn are exactly ſet NY 
Mr. Hopkins took them himfelf, by laying a ſtring alon 
the ſurface; 4 e (Fig. 4. Plate VIII.) repreſents the length, bein 
30 inches; Bb" the circumference above the third branch 
7 inches; c the circumference ' above the ſecond branch, 
inches; 4d the circumference between the brow and ſecon 
Aller, 11 inches; ee the circumference 10 Pe- de th 
circumference of the brow-antler, 6 inches and 5; ef tis 
ten th of the antler, 16 inches 3. 
| his horn was drawn out of Raven's barrow hole 
bing to Holker old Park, by a fiſherman's net, on thi 
20th of June 1727. The tide flows conſtantly where it vi 
found, and the Jand 1s very high | near it. 
It is now in the poſſeſſion of Sir Thomas Lor her of Thale 
in Cartmell in Lancaſhire. | 


Three extraordinary Caſes. A Chila 1 avith th! 
Bowels hanging out of the Belly. A  Suppreſſi don 0 
1 in a Woman; and 3. 4 tris Jury it he Midi 


onff 


the Stomach, dividing it into tuo Bags; by Mr. ; 


Claudius Amyand. 1 Tran. N? 422. P. 135. 


p EC. 18. 1730, 2 child was Mag the greateſt part : 


of the bowels hanging out ofthe belly, thro' an aperture 
wut half an inch in diameter, on the right fide of the navel 
ring, The birth was natural and eaſy. 855 | 
Mr. Anyand being call'd, found the aperture lined with a 


n, and 2 ligament that oppoſed the reduction; the parts 


ere livid and tending to a mortification; yet the child liy'd 
ear three days. F TETHE TO is 
Upon * body, he found the prolapſus to conſiſt 
Tee ſmall guts, except the duodenum, and of all the 
ze ones, except a ſmall portion of the rectum: The gall- 


luder was about two inches long; one half of which ſtood 


ut of the abdomen, as alſo a ſmall portion of the ſtomach : 
l theſe were coaleſced together, and confounded in ſuch 
unner, that it was impoſſible to ſeparate them; tho upon 
wing, the inteſtinal tube ſeemed to have its uſual length. 


be liver was much thicker and larger than uſual, and 


ex in that part of it that is naturally concave: And the 
us and bladder preſs'd on the left fide, by the weight of 
e bowels preſſing on the right. . | 


The mother could affign no cauſe for this preternatural 


mation. The child came at full time: but its inquietudes 
ir ome months before the birth, made the mother appre- 
nd he was not well. - 

Mir. Amyand was call'd to a woman who had a ſuppreſſion 
urine, occaſioned by the menſes, collected in the vagina 
refing upon the #rethra. She had been delivered eight 
mths before of two children; after which the carunculæ 
yriformes had Joined together ſo cloſely, that there was no 
am for any evacuation of the nenſes. Mr. Amyand made 
croſs aperture, whereby near three quarts of the meſes 
llected were diſcharged The ſuppreſſion of urine was im- 
eliately remov'd, and the patient cured. : 
Upon opening the body of a young country girl, dead of a 
nlumption, Mr. Amyand. found her lungs ſuppurated in 
eral places, and a ſtricture in the middle of the ſtomach, 


"ding it into two bags. This ſtricture appeared to have 


ten of ſome ſtanding, and likely to have occaſioned ſome 
culty in digeſtion. But upon enquiry, her miſtreſs and 
bw-ſervants faid, that her appetite and digeſtions were 
tural; and that ſhe had continued in a good plight ; till 
on coming to London ſhe contraſted a cough, that had 
ſought on the conſumption. | 
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pA Abſtrat? 0 I Diaries; $1 ith 1 10 
1 BD Derham. Phil. Tranſ. Ne. 42 J. p. i 


4 Table ſhewing the Height of the Mercury in the B 
meter, the Gra and 3 F the (lap ny 
Heather, on the firſl a of T1 Manths. * 170 
. 1707-8, obſerv'd at arwickſhire, by % 
6 3 and at Upminſter in "x 1 — Dr. Der 
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| Wh 90s Cloudy nile 5 
SWI with ſun 
| * 25 ſhine. I ob ; 
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| 5 day. 
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onth.|Ba Bar om, | Winds. Clouds. Weather, 
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Table ſhewing the Coaſting and Strength of the Winds and the hv 
firſt Day of tbe Month in 1715, and the 
obſero'd at Harvard-College in Cambridge in New England, 3 

. Robie; and the Height of the Mercury in the Barometer, the C 1 
Strength of the Winds and Clouds, 

Upminſter; by Dr. Derham. 


Quantity of Rain in 


the Weather and Rain at the ſame I 


| Harvard Col LROk. 
5 Month. Weather. 
W 5. 17 5 
ö 4 W i | [Haz * . F | 
Febr. | T2. 22 n. 
| __. TCloudy-- 
"1 #3 1 MK. © 
March. SW x1 56. , AZ. LY 4 
_ [SWbWr Cloudy. . 
April. 13 80 71 Snow. 1 
NNwbwz f 1 
_ [Calm "I 
. 3, i4erene. 
D 25 I" 5 * ̃ i 
June. W 3. 63] 
Tuly. F 14. 2 Showe ; 
F „ INwbw2 : TY: | 0 
Serene. 
Auguſt 4Jand 
Te 'N Wo pleaſant. 
Octob ; | 
Fae... 
Nov. with 
1 cloudy 
: V3 Fair 
Dec. jW NW3 and 
| V leold. 
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A Table of the like Obſervations in 1116, as thoſe in 
receeding Table, except the Rain in New England. , 
2 Robie en £ og land, wh 
___ Harvary-CoLLEce. © 
Month.] Wind. 


Fair and 
ſom e 
clouds. 


Fair. 
Hoar- 
 [froſt. 


45 


S| © 


Fair and 
{pleaſant. 


Cold and 

_ raw. 

IS now. 
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The remarks on the foregoing tables are, as follows, 8, Ir 
1. Dr. Derbam obſerves that there is a great agreement h ently 

tween the barometers at Coventry and Upminſter, in their rig. 9. F 

and falling near the ſame time, at leaft not many hours bef; urtic 

or after one another, and or the oſt Part in the ſame Prop ayes 
tion; as alſo that when one is ſtationary, the other is b Us te 
eſpecially if of any continuance : But at Cqventry the mereul ye 
is lower than at Upmenſter about à tenth of an inch; the ſtu x of 
tion at Coventry being, he ſuppoſes, higher than that of UM wt 
minſter about 82 feet, according to his experiments 'in 0. 
Nel i ed 

2. He likewiſe obſerves a greater conformity between iI oi 
winds, than (conſidering the cauſes of their perpetual chang}. ha 
could be imagined: For, tho* they may vary a paint or m ho 
yet generally thro' all the 8 years, 105 tended nearly towar en co 
the ſame point of the compaſs, and changed in one place II. 
they did in the other; eſpecially when they blew ſtrongly, Med 
were of ſome continuance, He obſerved, that a ſtorm in oi the 
place is fo in the other; of which the diaries at large gif At 
ſeveral inſtances; and in this table of 10) in Seprember an 171 
October, where Mr. Bezghton has noted the wind's ſtrength Wi! u 
be 3 and 4, it is ahuut the ſame ſtrength with the Dr's of 3, Med 
7, and 8 ; the latter taking in more degrees of the ſtrength Mew. 
the winds than the former does. „ 55 ke D 

3. The Dr. likewiſe obſerves, that the weather in each pla Mr 
is for the moſt part nearly the ſame. 1-2 therm 

4. He has he obſerved, that the falling of the mercury IM. 
dark and cloudy weather betokens rain; but the rain is alwaWſhoulc 
preceeded with fair weather: And when the fair comes, thifitar 
foul is not far off; and this chiefly happens, when the wind Ml 1. 


in any of the eaſterly points. © mi 

5. In January 1706-7 ſeveral were troubled with cuticula ! 
eruptions, which itch'd much: After this the meaſles were ep ¶ tor 
demical till the latter end of May. tere, 
6. The beginning of this year being very dry, and the ve :. 
leler 


ther often cold (as appears by the Dr's tables at large) hay u. | 
ne W 


ſcarce, and became very dear. | | 
7. July 8, commonly called the Hor rtburſday, was the bone 
teſt day that happened fince he began his meteorological oblerWſizh, 
vations. A young man working in harveſt harder than ore, 
nary, was overcome with the heat, and died; and divers hoh th 
on the road that day dropped dowa and died. - Tom 


8 b,! 
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In November and December the air being moiſt, and fre- 


ently cold, coughs were epidemical with ys. 


* . 


5. He oblerves that the unſeaſonable froſts in April 1508 
urticularly April 25th and 26th) blaſted the tender young 
ves and catk ins of the oak, walnut-tree, Sc. which be 
les to be the reaſon that there were but few acorns and walnuts 
t year. Whence it may juſtly be concluded, that the catkins 
x of greateſt uſe to the fertility of ſuch trees that bear them; 
ut whether as a male ſperma he does not determine. n 
10. This month of April horſes were likewiſe every where 
id with dangerous coughs, of which ſeveral died in London, 
id other places, 3 ſuch as labour'd on the roads. The 
. has great reaſon to think theſe colds were catching ; becauſe - 
s horles that went well to London returned with great and ſud- 

tn colds. 5 | . | 
11, Zune 11, (tho* the day of the ſummer ſolſtice) was fol- 
wed by a very cold night, bis thermometer deſcend ing nearly 
) the „ of hoar · froſt. 

At Pr. Der ham's requeſt the late ingenious Mr. Robje made 
01715, &c. to the end of 1722 meteorological oblervatjons 
if which the foregoing is an extract, and with which he 
ined ſome obſervations of his own, which tally with them) in 
w. England, morning, noon and night, to correſpond with 
ke Dr's at the ſame time at Upminſter. 

Mr. Robie's obſervations want thoſe of the barometer and 
thermometer 5 neither of which inſtruments could be gotten in 
w. England. Could we have had thoſe obſervat ions, they 
would have been of great uſe in ſeveral phenomena of thoſe 
iltant places, which now can only be gueſſed at: And, 

1. That tho Harvard. College is 10 degrees more ſouth than 
jminſter (it being as Mr. Robie ſays in Lat. 42 deg. 25“ north, 
wd Long. from London 4” 44“, as corrected by the beſt obſer- 
ions) they have as cold, if not colder ſeaſons than we have 
"I 

:. Tho! the ordinary agreement or diſagreement of the winds. 
tlerves no remark ; yet it may delerve obſervation, that whey 
lie winds have continued Jong in one point, they have nearly 
greed in both places, and eſpecially, when they have been 
igh, and ſtrong for ſome time. In which caſe the Dr. has oh- 
vcd that there have been ſome days difference in the coming. 
a thoſe winds ; as if there were ſo many days in their paſſage 
um place to place, eo 


And 
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And this agreement of the winds, together with that of the 
aſcent and deſcent of the mercury before-mentioned, divers eu 
rious obſervers have taken notice of, as well as the Dr. between 
diſtant places, tho' not ſo far as New-England ; as at Zurich 
Paris, Lancaſhire and Upminſter ; as may be ſeen in the Ph 
toſophical Tranſactions, particularly N“ 208, 286, 299, 321, 

3. The Dr. obſerves, that they have in New- England man 
more parhelia, Halo s, lunar rain-bows, and ſuch like ap 
ances z as alſo more earthquakes, unuſual meteors, thunder aner 


lightning than we have. N e 

4. The rain in 19515 (which was the only year in which 
Mr. Robie obſerved it) in the different months, amounted tg 
different quantities ; but in the whole year, it was nearly the 
ſame as at Upminſter ; that at Harvard-College being 130 
64 Ib. that at Upminſter 128, 92 lb. But conſidering thi 


Mr. Robie's tunnel, that received his rain, was but 11 inche bf 
and + in diameter, and the Dr's exactly 12; the proportion In 
therefore, of the New. England rain may be accounted om or 
what the greater. uk 
5. The Dr. obſerved at Upminſter, that in January th bay 
contagion, which was very fatal among the black cattle abou \ 
London the latter end of the laſt year, came among us and de ber 
ftroy'd ſeveral]. 5 „ * 
In March many were afflicted with head-aches ; and ene 
ſmall· pox was epidemical: And the earth being very dry, Md 
nds empty and the ſprings low, in that and the next mom ( 
1 5 fell good ſtore of ſeaſonable rain, as the table for th 
year ſhews, but not ſufficient to fill the ponds. But in 7 br. 
July and Auguſt more rain fell than was wanted; which file uti 
the ponds, but injured the hay and corn, and made the toad ty, 
as dirty as in winter. | | „al 
In the ſummer of this year the Dr. had ſeveral confirmatio 0 
of tome former obſervations in his phyſico-· theology lil. 1. c.; 
viz. that a cold ſummer is commonly a ver one; which tht 
ſummer was, the ſpirits in the thermometer being often lo 
particularly near the point of hoar froſt on Aug. 12. 
In January the following year, viz. 1916, the river 
| Thames was frozen for ſeveral miles; and in particular fol 
tenſely at London, that whole ſtreets of booths were ereCted 
the ice, oxen roaſted, coaches driven, and ſeveral diverfionsc 
erciſed above bridge: And S ſtrong was the ice below big, / 
that people walked and ſkated at pleafure thereon. But 5c. 5. 


fi 
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,on Dec. 30, 1708 26 5 
n Kotland likewiſe (which in 1508-9 felt but little of that 
ar ſevere froſt) the ice was ſtrong enough to bear the horſe 


nd foot of the armies, 


And beyond ſea they ſuffer'd much; particularly in Spajn, a 
21, rat deal of damage was done by the wild beaſts, which were 
nan WW cced by the froſt out of the woods. Ji „ 
eu Among birds, the goldfinches ſuffered much, having ſcarce 


bſerved one of them all the following part of the year; they 
ing killed by the hard weather, or driven to ſeek * in 
aher parts. 0s h 


* 


On the —— day of —— the wind was ſo violent, that the 


that only a ſmall rivulet of water, no bigger than a brook of 
10 or 12 foot over, remained: Inſomuch that people walked on 
the bottom, and found treaſure there. „„ 

In November and December pleurifies were frequent, and 
portal in our parts of Eſſex. The weather was mild, open, 
(ark, and damp for the moſt part, with now and then a cold 
lay or two. „ „ | | 

Mr Robie farther remarks, that on Feb. 12, 1515-6 there had 
been an earthquake at Salem village; and on October 21 fol- 
bing, the day was ſo dark, that people were obliged to light 
candles to eat their dinners by; which could not be owing to an 
cliple, the ſolar eclipſe having been the 4th of that month. 
On February 13, 1716-7, Mr. Robie obſerved an immerſion 


Dr. Derham obſerved an emerſion at 8h 7 zo! ; according to 
which the difference of longitude between Harvard college and 
Upminſter, is 4* 45“; and Mr. Robie ſays, that by the lateſt 
ad beſt obſervations it is 4 44' from London. 

Kp. 23, 1717, Mr. Robie obſerved a ſolar eclipſe. 


h 7. 
The beginning at 12 23 | 
The middle at 1 47, or thereabonts. 
The end at 3 5 lof p.m. 


About g digits were eclipſed. 


ober 1 following, he obferyed the ſouthing of the moon at 
9 32“ P. N. 1 : 
O 


its in the thermometer deſcended not all the wh ile fo low, | 


Thames was 1 from London bridge, as far as ——; ſo 


« Zupiter's firſt ſatellite, at 10¹ 48 177; and on February 8, 


he found it was increaſed, and almoſt reach'd to the Pleiades: 


the moon June 28, 1721. 
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Oh Feb. 25, t119-8, Mr. Rohe faw the mob ever , 
daran at about 9h 18' p. m. and the ſtar to emerge at 100 0 
P. th. by his ier id ian inſtrumetit (ſuch as Dr. Der ban ha 
ſcribed in h. Tran. No à9t) being 2' tbo flow ; {6 that d 


are to be added to the time mentioned. 


Mareh 10, 1515-8, Mr. Robie obſerved an emetſſon of 4M '* 
firſt Clrcamjovial at id 4 35%. e [2 
Kp. 24, 1718, Mr. Robie obſerved the toon to fouth i 8 
38, or thereabouts : On the 25th at 10 24 $20, p. . Ol" 
the 26th at 11 26“ P. 6 er yd is 
December 5, a preat fiery theteor was fteh i the mortine 1 

90 


about break of * And on the 9, about + an hout after 10 
8 te obſetved. another, which diffuſed a ligh 
Ake the moon, „„ me ets 


Dee. 19, the moon ſouth'd at 6* 45" 450 p. „. On ide 46 


at 5* 30 561. On the 23. at 9 34 5. On the x5; at 11 
47 330, 1 | : | : 1 F bs wy | ; 
Jau. 13, 1918 9, the firſt Circumjovial itmtnerged at 1of 11 
Jan. 17, the moon ſouth'd at 5* 52" 1, On the 19, at J. 
LT. inthe nz, at io” ½ũůui- EEE: 
Feb. 16, the mobn ſouth'd at 6* 15” 154%, On the 19, 408 
39, 40%. On the 21, at 10 54” 30% p.m. 2 
Dec. 11, 1719, a very unufual meteor was obſerved in thi 
r ooo e ee 67 ee 
Jan. 8, 15 19.20, Mr. Robie ſays there was an earthquake. 
Nov. 24, 1720, Mr. Robie obſerved a ſtteaming from the 
3808 horizon; as Dr. Der bam had done on Nov. 22, be 
Dec. 10, 1720, about 8 p. n. Mr. Robie firſt ſaw the light 
that ſtrikes up towards the Pleiades; and on Jan. 6, following 


And Dec. , 1721, he obſerved the fame ; and'6r the 25th he 
hath given this figure of it; 50 (Fig. 5. Plate VIII.) repre 
ſents the part next the horizon; V the point towards ths 
— nY | 35 „ 
This glade of light is the ſame that Dr. Childrey mentions 
in his Briton. Bacon. under the name of ſemita Juminſa 3 and 
which Dr. Derham oblerved, and gave a figure of in Phil, 
Tranſ. N® 305. „ „F : 
Mr. Robie made the following obſervations of the eclipſe 0 


Abou 


1 
8 
8 
10 
40 
20 
10 
1 
30 
3 40 
10 
5 40 


bout 2 o'clock in the morning he reviewed 
foot teleſcope, and ſhe was untouch'd, 


/ 


RoOor AL Soerz rx. 


A thin penumbra. 
the ſhadow plainly enter'd. 
Palus Mareotis cover d. 
Mons porphyritis touch'd. 
— —— cover d. 
The moon eclipſed about 6 digits. 
Besbicus juſt touch'd. 

entirely cover'd, 
Byzantium touch'd. 
— cover d. 
Palus Maæotis touch d. 
The moon entirely cover'd. 
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the moon with 


30 


There remained 4 light on the weſtern ſide of the moon for 
me time. | | | 
bout zu 50“ in the morning the moon was entirely hid by 
ehaze, and the coming on of day-light, that nothing could 
ſeen of her; tho? * the immerſion till now ſhe was 
ble. . TE | - 
The obſervations of Mr. Robie made on the ſolar eclipſe 
b. 27, 1722, are as follows. | 


Fj ; 5 
o He ſaw the ſun riſe eclipſed about 4 gn or his 
| ſupreme vertex ; the greateſt part of the ſha- 
dow lay to the 8. W. 
Then we could obſerve no more till | 
o The ſun began to appear; and 6 digits, or there- 
| abouts were eclipled. 3 
The ſun was eclipſed 4 dig. & nearly; and then 


15 
the ſun's diameter was to the moon's, as 1000 
to 972. : a 
15 4 dig. and & were hid nearly; and the ſun's dia- 


meter was to the moon's, as Io to 975. 
45 A little ſpot on the ſun emerged. 


5 45 He ſaw the moon go off the ſun; as did alſo 
Mr. Danforth at \ {ame time; and Mr. Ap- 
Pleton at | 
20 1 | ; 
for. IX. 7 L 1 The 
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The Deſcription of a new Quadra nt for taking Ahn er 
without a Horizon, either at Sea or Land, invent; ii lo 


Mr. John Elton. Phil. Tranſ. N“ 433. p. 273. 1 


HIS inſtrument (Fig. 6. Plate VIII.) contain 4 principle f 
parts, viz. a frame, an index, a label, and a ſhield 
and theſe conſiſt of ſeveral parts. 3 

The frame A B CD EF has two parts; one a graduated arg 
DE of zo degrees; each degree being ſubdivided into 6 equi 
parts; the other a chord B C of an arch of 6e, divided in 
2 equal parts (at the extremities and in the middle of whic 
are 3 holes or ſtops abc for the label) together making 905, 
a quadrant. \ The index G H turns upon the centre of the ft 
the whole compaſs of the arch, and has 3 parts; vis. a Nonii 
plate u, an eye-vane v, and a tube 7. The Nonius plate moy 
with the index, and ſubdivides each of the ſmall divifions 
the arch into 10 equal parts or minutes: The eye - vane jst 
look thro' in e obſervations. The tube is to ſhew, whi 
the index is horizontal. The label IK moves upon the cent 
of the frame the whole compaſs of the chord of the arch « 
60 degrees, having 3 fixed ſtations thereon, at 30, 60 and 90 
and contains 2 principal parts, viz. a lens J, and a lantho 
whoſe ſtool is o. The lens is to form the ſun's image upon th 
ſhield. The lanthorn is neceflary in nocturnal obſervatic 
The ſhield or ray-plate d /g is fixed in the centre of the frame 
and confiſts of 3 parts, viz. an azimuth tube 2, an horizont: 
tube h, and an ax is x, or in backward obſervations a ray-plate 
The hole in the ſhield is to receive the ſun's image. The az 
muth tube is to direct the plane of the inſtrument perpendicula 
The horizontal tube is to ſhew when the label is level. Thi 
axis is to cut the object in forward obſervations. 1 25 

A rule for either backward or forward obſervations, 

If the altitude do not exceed 307% the label muſt be placed : 
the ſtation on the radius or longeſt limb of the quadrant; 1 
the altitude be between 30 and 60, at the middle ſtation; and 
if the altitude exceed 60, at the uppermoſt ſtation. 

To take the ſun's altitude by a backward obſervation. 

This is done without uſing the fight vane, or horizontal tobe 
on the ſhield, Hold the quadrant with both hands in fuch 
manner, as is apteſt for keeping it ſteady, the back of the arc 
being turned towards the ſun. When the bubble of the azimut 
tube 1s brought under the hole in the ſhield, cauſe the fun 


image to fall on the hole in the ſhield ; ſo that it may reſt | 
i 5 10 the 
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entre of the ſun's image: The inſtant the azimuth tube 
1 {:n's image are thus regulated, ſee if the bubble in the ho: 
"tal tube on the index (which till then is not regarded) 
ne the open end of the tube, or ſtop any where clear of the 
of the tube: If theſe happen at the ſame time, the altitude 
ben truly taken: But if the bubble had remained in the in- 
1 end of the tube, when the azimuth bubble and the ſun's. 
ue were regulated, the index muſt have been ſlid up; and 
tarried in the open end, mov'd down, till the horizontal 
tle on the index quit the open end of the tube, or ſtop be- 
en the ends as was before obſerved ; and then is the qua- 
n et, In continuing the obſervation for a meridian altitude, 
quadrant being ſet, as the ſun riſes, the horizontal bubble 
the index will not quit the open end of the tube, or ſtop be- 
en the ends, but hang there, or leave it aſter the azimuth 
tle and the ſun's image have been regulated ; which will 
wire the index to be continually mov'd down, in order to 
pthe quadrant fer. When the ſun is up, or on the meridian, 
equadrant will remain ſet for ſome time; and on the ſun's 
lng, the horizontal bubble will have a reverſe tendency, in- 
king or running wholly to the incloſed end of the tube. 
To take the altitude of the ſun or ſtars by a forward obſer- 
ton, whe wr 
h this method, the Jens and tube on the index are diſre- 
ned: Hold the quadrant vertical, and looking thro* the 
e-rane, direct the axis, or upper edge of the ſhield to the 
nor ſtar; if the axis cut the ſun or ſtar at the ſame inſtant 
the bubble in the horizontal tube on the ſhield quit the 
rend, the altitude is then truly taken, and the quadrant 
. hut if it ſhould leave the open end of the tube before the 
i or upper edge of the ſhield cut the ſun or ſtar, then the 
-rane (or which is the ſame, the index) muſt be ſlid down; 
Gif it remain at the open end, or quit it when the axis is 
we the ſun or ſtar, moved up till the quadrant be ſet. In 
inuing the obſervation for a meridian altitude, as the ſun 
ſar rifes, the babble in the horizontal tube will always quit 
open end of the tube before the axis cut the object: So that 
keep the quadrant ſet, the eye · vane muſt on every ſuch alte- 
un, be conſtantly mov'd down; while the ſun or ſtar is in 
emeridian, the quadrant will remain ſet; and when the ſun 
tar falle, the bubble will act contrary to what it did in the 
ing, reſting wholly in the open end of the tube. 
Jo take the ſun's altitude with the horizon. 
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Turn the back of the arch towards the ſan, and cauſe t 
ſun's image to fall on the hole in the ſhield, at the fame iin 
looking thro? the eye-vane, cut the horizon with the axis 

N. B. In taking the altitude of the ſtars, a ſmall lg 
muſt be fixed in the lanthorn; the leſs the better. It will 
beſt in forward obſervations of the ſun, to take the altitu 
of the upper limb, allowing for the ſemi-diameter; 2 
when the ſun is very clear, take his altitude by a backy; 
obſervation, the forward method being chiefly intended { 
nocturnal obſervations, and when the ſun is too much « 
ſcured to give any ſhadow or image. : 
There was at the ſame time laid before the Sciey 
extract made by Mr. Elton of obſervations of the latty 
from the journal of Captain Walter Hoxton, Commander 
the ſhip Baltimore from the river of Thames to Maryla 
on the continent of America, both with Davis's, or tl 
common, quadrant with the horizon, and with Mr, Bln 
a new invented-quadrant, without the horizon, A. D. 1130, 

From this extract it is obſeryable, that in moderate we 
ther the difference of the obſervations, made with the ti 
ſorts of e was commonly no more than 17; vi 
ſtrong gales, a large fea, and in fair weather 5“ in ha 
ſqualls, the ſea _— high 6'; in eaſy pales 9“; in f 
weather and a large ſwell 16'; once in ſmooth water 16 
and with freſh gales the greateſt difference of all was 21 
and this difference was conſtantly found to give the latitut 
more northerly by Mr. Elton's quadrant than by Mr. Davis! 
as in this laſt mentioned inſtance the latitude appears to 
35 39“ N. by Davis's, when Mr. Elton's makes it zu 
N 8 f 


There is a note added by Captain Hoxton at the end of th 
Journal, vis. that the difference at different times betwe( 
Davis's and Elton's quadrants is occaſioned by ſhifting ti 
made vane of Davis's. 8 

To this journal were annex'd ſome obſervations oft 
latitude by the fixed ſtars in the foreſaid voyage by Mr. Elle 

uadrant without uſing the horizon. 

Theſe obſervations are generally taken from two ſtars, a 
the latitude calculated from each obſervation: And ſo the 
are found to agree commonly within 4 or 5“ The greate 
difference aroſe Once to 1 3555 When by an obſer vation take 
by Srius, the latitude was found to be 


0 


42 4 
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42 46' By Procyon 42 56˙ N. 
Courſe inter. ; 7 85 
Obſ. 8. S. W. Where the difference is 13 N. 
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Captain Hoxton, when at anchor in Cheſea- Peak bay, found 
latitude 3)“ 29 N. Off Cedar point in Potuxon river 
b, N. Off Cape Henry 37 6, N. And in a letter to 
Eaton he declares, that he obſerv'd with his quadrant 
both by the ſun and ſtars, in all the various ſorts of wea- 
her he met with in his voyage to and from Maryland, with- 
wt regarding the horizon with as great exactneſs, as with 
Davis quadrant, when the ſun and horizon were clear. 
There was likewiſe put into the hands of the publiſher, 
pther letter from one Mr. John Walton to Mr. Elton, con- 
ining ſome obſervations of the latitude in Leg horn road, 
id ſeveral of the ports of Hain, which were found, after 
peated experiments, exactly to agree with the known 
ütudes of thoſe places: Mr. Walton adds, that he made 
vera] obſervations in his paſſage home, in hard gales, and 
great ſea, and when it was ſo hazy, that the common 
uadrant was of no uſe, for want of a horizon. 


P31]. Tranſ. Ne 423. p. 279. 


IN 1725, the wife of one Mr. Newberry complained of a 
pain in her left fide internally near her groin, which ſenfib] 
creaſed ; and perceiving a ſwelling in that part, ſhe at Grit 
woght herſe lf with child; but having other ſymptoms, not 


piyfician, who immediately diſcovered, it to be hydropi- 
e; and after following his preſcriptions for ſome time, and 
king little or no benefit thereby, ſhe ſent for another, and fa 
ta third and fourth; and after between two and three years 
utiels tryal of proper medicines preſcribed by the phyſicians, 


led to be tapp'd, to which ſhe accordingly ſubmitted : And 


n May 1728, ſent for Mr. Cheſelden, who took from her be- 
ren four and five gallons of water; but in a weck or ten 


Mr. 


| remakable caſe 2 Hydrops Ovaru, by Mr. hn Belchier | 


ry common with women in ſuch a caſe, ſhe ſent for a 


e growing now very big and uneaſy with her burden was ad. 


s after the operation, ſhe perceived herſelf to fill again, in 
ach ſtate ſhe continued to the firſt of July following, when- 
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- quarts at moſt, difference in the quantity, till the two laſt 


firſt appearance, he took for the omentum in a putrefied ſtate; 
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Mr. Cheſelden tapped her again, and took from her about the 


lame quantity of water as before; and in this manner ſhe con. 
tinued to fill, and to be tapped every third or fourth week 
from the 6th of May 1728, to the 3d of March 1731-2. whe 
ſhe died, in the 33d year of her age. e 
During the laſt 3) times of her tapping, Mr. Belchier con- 
ſtantly attended the patient with Mr. Che/eldex ; when ſhe 
always (till the two laſt times) appeared very briſk and lively 
the whole time of the water's running from her; and war 
not in the leaſt fick or faint, after the diſcharge of the pate 
as is uſual ; and tho' ſhe was a very thin emaciated woman 
ſhe would frequently walk two or three miles the day before 
the operation ; and moſt commonly go abroad the third day af 
ter 1t. | e 
The quantity of water taken from her each time of tapping 
was between 4 and 5 gallons ; and during the whole 3) times 
The was tapped, there never was above a quart, or two 


times, at each of which the quantity did not exceed two gal 
Jons : But in the intervals of theſe two laſt operations ſhe was 
troubled with reachings to vomit, which burſt open the ori- 
fice twice where ſhe was tapp'd, and at each time ſhe dif. 
charged about fix quarts. The quantity of water, which was 
taken from her each time, was always meaſured ; and upon 
computation the whole amounts to near 250 gallons. The 
water that was taken from her the two laſt times of tapping, 
was much more viſcid than the former. 

At times ſhe frequently complained of a violent pain on her 
right fide, and a heavy aching pain in the pelvis. She had 
likewiſe a prolapſus uteri; and ſome time before her death 
ſhe could not expel her feces but with great difficuly and pain, 
and at the ſame time ſſie laboured under an incontinency of 
urine, | 

March 6. 1731-2. Mr. Belchier opened her in the preſence 
of her pbyſician ; when he found the whole vi/cera, from the 
diaphragm to the Of/a pubis, coverd with a thick gelatinous 
ſubſtance, which ſeem*d to be membranous, and which at its 


but after a further examination he found it to be only the more 
viſcid parts of the extravaſated fluid, which could not be dil. 
charged by the operation: After removing this, he found 
ſeveral portions of a hard ſcirrhous ſubſtance, ariſing from the 


bottom of the ſtomach ; one large portion of which _— 
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d into that part of the colon, near the right kidney, and 
; pPEAarance reſembled the pancreatic Sond ; another portion 
tich was cylindrical, and about 3 of an inch in diameter, 
led ftraight over the inteſtines, adhering 3 to that 
'+ of the oolon, which lies under the ſtomach, and was in- 
undd into the rectum, in the pelvis; another portion of this 
tance paſſed directly over the inteſtines, to the pelvis; but 
wt the middle of the abdomen, it ſent out two ſmaller por- 
un; the one was inſerted into the meſentery; the other re- 
ding back was inſerted into the colon, on the left fide near 
ſtomach. As ſoon as he cut into one of theſe port ions, he 
Lfovered it to be a part of the omentum twiſted up, and con- 
ined in a very 1 capſular membrance. The diaphragm 
0 forced up ſo far by the contents of the abdomen, that the 
ity of the Thorax was decreaſed to near 2. The liver was 
nh larger than in a natural ſtate, and of one entire ſubſtance ; 
{not divided into lobes, the whole convex ſurface adhering 
ny to the diaphragm. The ſtomach, as to its cavity, was 
«7 ſmall ; but its coats were increaſed to fix times their 
tural thickneſs, (as were likewiſe all the coats of the inteſtines 
u meſentery) and very much inflamed, Two thirds of the 
mach adhered to that parts of the diaphragm, which did not 
mer the liver; and the other part adhered to the concave 
ice of the liver, as did likewiſe the duodenum, who ca- 
tj was very large. Below the duodenum, the colon adhered 
the lower part of the concave ſurface of the liver; ſo that 
whole liver was contained in a kind of purſe, compoſed of 
e diaphragm, ſtomach, duodenum, and colon. The caecum, 
n, and rectum were much larger than in a natural ſtate ; 
dathered fo very ſtrongly to the parts over which they paſ- 
i, that it was with much difficulty Mr. Belchier could ſe pa- 
ue them. The ſpleen was not one fourth of its natural 
, and one half of its external ſurface was entirely carti- 
nous. The Pancreas was ſmaller than uſual, as were 
che wile the kidneys, ureters and bladder; and in the pelvis 
ach kidney, there were ſmall ſabulous concretions. The 
ft 0047jum was diſtended to ſo large a fize, as to fill the 
bole cavity of the pelvis up to the os pubis; its ſurface was 
mlaginous, like that of the ſpleen, and in it were contained 
if Wot number of Hydatides of different ſizes, whereas the 
d ob was no ways diſeaſed in the leaſt. The difficulty 
be pain complained of in the expulſion of the faces, natu- 
b e „ 
in- arite from the preſſures on the diſeaſed ovarium, at the 
dag ſame 
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' ſame time that its increaſed bulk, by compreſſing the intel 


were originally incyſted in the ovary, it was properly extra 


1. 1 
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num rectum impeded the egreſs of the faces, and brought © 
the inflammation of the inteſtines which we obſery'd. ©. 
The prolapſus uteri, and the incapacity of the bladder 
retaining a proper quantity of urine, were likewiſe occaſione 
by the preſſure of this diſeaſed ovarium upon thoſe part 
But what ſeems moſt material in this cate, is the viſei 
matter found in the cavity of the abdomen; as the wate 


valated from the cyſtzs, into the abdomen in the two laſt ope 
rations; by which, as well the quantity drawn off as thi 
cuſtomary relief, were very much diminiſhed; in lieu 9 
which the //imulus, from ſuch a fluid, might reaſonabl 
bring on the vomiting obſerved from thatrime. | 
ger. Therefore, if ſuch a vomiting enſuing the opera 

tion is not a fatal ſymptom ? 

Quœr. If any method can be found to prevent ſuch extrz 
vaſations? | 

The relations of this gentlewoman are of opinion, that het 
diſeaſe was occaſioned by pulling off her cloaths, when ſhi 
was very hot, to go into a bathing-tub of water to cool her 
when finding the water exceſlive cold, ſhe put only her leg 
in, the other part of her body being out of the water, and 
naked at the ſame time; which happened a few week 
before ſhe perceived the ſwelling and pain in her pelvis ; and 
probably this might be the cauſe. As the conſtriction of the 
lower parts by the cold water might, in a great meaſure 
impede the fluids circulating thro' the lower parts, and the 
blood being at the ſame time rarified and expanded by the 
heat, might therefore burſt thro' the more tender lymphatics 
and produce the extravaſation. 


Farther Experiments concerning Electricity 3 by Mr. Stephen 
Gray. Phil. Tranſ. No 423. p. 285. 


ha Phil. Tranſ. Ne 422. p. 227, Mr. Gray gave an ac 
count of experiments, which ſhew that water will be 
atttacted by · electric bodies, and that it may have an electric 
virtue communicated to it, ſo as to attract ſolid bodies; 2 

fince that time he has been upon another enquiry; namely, 
whether there might not be a way found to make this To 
perty of electrical attraction more permanent in bodies? Hou 
far he has ſucceeded in this atrempt will appear by thc 
experiments on the ſeveral bodies mentioned in the following 


catalogue; 
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\ulogue 3 and as they were all of them prepared in the ſame 
unoer, except No 18 and 19, which ſhall be deſcribed 
terwards, a general deſcription of the method of preparing 
a preſerving them in a ſtate of attraction, may ſuffice. 

The bodies, on which the experiments were made, were 
fn, both black and white, ſtone-pitch, ſhell or gum-lac, 
wax and ſulphur. He procured three iron ladles of 
reral fizes, in which he melted theſe ſubſtances, making 
| of that which he thought moſt convenient for the quantit 
-debgn'd to melt. When any of theſe bodies were OE 
e were taken off the fire, and ſet by in the ladle to cool and 
den; then it was returned to the fire, where it remained 
lit was melted about the bottom and fides of the ladle ; fo 
ito be moveable, and by inverting the ladle, it might be 
iken out, having the form of the 5 Hex of a ſphere nearly; 
econvex ſurface, as allo the plain one, being naturally (ſo 
ſpeak) poliſh'd, excepting the ſulphur, which cools with- 
wt retaining its poliſh, except when caſt in glaſs-veſlels; as 
all be ſhewn anon. He now proceeds to the experiments 

id oblervations made on thoſe electric bodies. : . 
When any of them were taken out of the ladle, and their 
mex ſurtace hardened, they would not at firſt attract, till 
e heat were abated, or till they came to a certain degree of 
umth; and then there was a ſmall attraction. He eſti- 
wed the warmth to be nearly that of a hen's egg, when juſt 
id: The attraction increaſing in ſuch a manner, as when 
d, to attract at leaſt 10 times farther than at firſt. 
lhe manner of preſerving them in a ſtate of attraction was, 
ſwapping them up in any thing that would keep them 
im the external air; as at firſt for the ſmaller bodies he 
ude uſe of white paper, but for the larger ones white flan- 
but afterwards he found that black worſted ſtockings 
fuld do as well, Being thus cloath'd, they were put into 
arge fir. box, there to remain till he had occaſion to make 
& of them. „5 
The cylinder of ſulphur N? 18 was made by melting the 
ur, and pouring it into a cylindric glaſs veſſel, which firſt 
« been heated to prevent its cracking. When the ſulphur 
is hardened, it was ſomewhat leſs than the glaſs ; fo that by 
"ung the glaſs, the ſulphur came catily our, and had 4 
ltd lurtace almoſt as ſmooth as the glaſs in which it was 
t. The large cone of ſulphur No 19. was made aſter the 
e manner; viz, by being caſt in a large drinking glaſs. 

Vor. IX. 7 M m 2 
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He comes now to give an account of the obſervations md eie 
on the ſeveral bodics, mentioned in the catalogue; but f re 
he gives a deſcription of the catalogue. The firſt column eat 
contains the number, which in a ſmall piece of paper is HHN 
on each uf the ſeveral bodies; the name of which 1s given ber 
the ſecond column, whether they be ſimple or compoui ber 
fubſtances. The third column ſhews what weight they we nth 
of when melted, in ounces and drachms Averdupois. In i le 
fourth column you have the days of the month, when i em. 
body was melted, and received its form; and conſequent pri 
when it firſt began to attract. | | ys 2 
For 30 days he continued to obſerve every one of He 
bodies, and found that at the end of the faid time M ra 
attracted as vigorouſly as on the firſt or ſecond day. By phat 
times, mentioned in the catalogue, being ſubſtracted fi Th 
any time after, will be ſhewn how long any of the bo d b 
have continued their attractive virtue; by which it bir 
appear, that ſome of them have not loft their attraction near 
more than four months: So that we have ſome reaſonMImui! 
believe, that we have now diſcover'd that there is a perpeiſ mo 
attractive power in all electric bodies, without exciting th frlt 
either by rubbing, heating, Sc. or any other attrition. to th 
this will farther appear by the account Mr. Gray is going. “ 
give of the two laſt bodies, mentioned in the catalogue. ever 
cone of fulphur Ne 19. that was caſt in a large drinking bat 
in about two hours after it was taken out of the glals, that 
tracted, as likewiſe did the glaſs, but at a ſmall diſt; 
Next day the ſulphur was taken out of the glaſs ; and the T. 
attracted ſtrongly, but there was now no perceivable att than 
tion of the glafs. Then the cone of ſulphur was ſet with" se 
baſe upon the lid of the fir-box, wherein the other ele" 
bodies lay, and the glaſs whelmed over it. He examine blow 
every day after, and ſtill found it to attract; but finding hook 
Place not ſo convenient, having occafion to look into the colla 
often, he removed it to the table that ſtands between the pen 
windows of his chamber, where it has continued to this ti and 
and whenever the graſs is taken off, attracts at near 489 of th 
a diſtance as the ſulphur that is cloathed and ſhut up 1 PP: 
box above mentioned. And tho” at firſt there was no a! and} 
tion, when the glaſs was taken off; yet he now finds, t ale 
fair weather the glaſs alto attracts, but not at ſo great! wha 
tance as the ſuJphur, which never fails to attract, E er 


wind or weather be never ſo variable, as do all the 
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ies mentioned in the catalogue; only in wet weather the 
tions are not made at ſo great a diſtance as in fair 
geather. | | 1 | 

0 20 is a cake of oy ny" that was melted; and as the 
ter bodies have taken the form of a convex ſection of a 
here, this when cold, was laid with its flat fide downwards 
"the fame table with the cone of ſulphur : They were both 
laced ſo near the wall, as to, prevent the ſun ſhining on 
tem, This was, as the catalogue ſhews, on the 18th of 
il; and, though it had no manner of cloathing or covering. 
us attracted ever ſince. And in this, as in the other bodies, 
he attraction will be according to the weather; but when it 
traRs the ſtrongeſt, it is not more than the tenth part of 
that the cone of ſulphur, that is covered, attracts. 

The manner of obſerving theſe attractions is beſt perform- 
by holding the attracting body in one hand, and a fine 
vhite thread tied to the end of a ſtick, in the other; by this 
neans far leſs degrees of attraction will be perceived, than by 
making uſe of leaf-braſs. When the thread was held at the 
umoſt diſtance, it may be attracted; the motion of it is at 
frt very flow, but ſtill accelerating as it approaches nearer 
v the attracting body. 1 

With a ſmall hand air-pump he made experiments on 
ſereral bodies, and finds that they will attract in vacuo, and 
that at very nearly the ſame diſtance as in pleno, provided 
that the experiment be made in the ſame receiver, filled with 
ur; as wil] appear by the following experiments. 

There was taken a hollow glaſs ſphere, of ſomewhat more 
than two inches and a half in diameter; being firſt excited, 
* us ſuſpended by a loop of ſilk that went thro' a 1mall 
cork, with which the hole in the glaſs ball, by which 1t was 
blown, was ſtopped ; and by the loop ſuſpended on a ſmall 
ook, that was ſcrew'd on tothe braſs wire, that came thro' the 
collar of leather in the braſs plate, that covered the top of the 
WM open receiver, as in the experiment of letting fall the guinea 
and feather in vacuo: Then the ball was drawn up to the top 
the receiver, and the top of the ſmall ſtand, covered with 
paper, was laid on the wet léèather on the plate of the pump, 
and leaf. braſs, laid on the ſame: Then the air was exhauſted; 
when the glaſs ball was let down to about an inch, or ſome- 
what more, towards the pieces of leaf-braſs, ſeveral of them 
vere attracted by it. Then the air was let into the receiver, 
ad the Igaf-braſs laid on the ſtand, the ball, being ſuſpended 
M m 2 as 
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as before, was let down ta about the ſame diſtance from f. 
leaf- braſs as before, and there ſeemed to be very little differene 
in the attraQion. | | ax + an 
He made the ſame experiments with ſulphur, ſhell:lac; rok; 
and white bees- wax. Theſe would be attracted to the heig 
af an inch and a half by eſtimation; and when the experime 
was made with the receiver full of air, there was very little, 
any, difference in the height of the attraction, when there y; 
the ſame time ſpent before the attraction was begun in pleno, 
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there was required to exhauſt the receivek. 


A catalogue of the ſeveral electric bodies mentioned above. 


Names of the ſeveral bodies wt. mon, da 40 
N* | 02. dr. TJ 
1 Fine blackroim 242 0 Jam; The 

2 Stone · pitch and black roſin RIS eee err, 
3 Fine rofin and bees- wax | 151 3g} $5; Mt 
4 Stone-pitch EY , 1963 J "Bb 
5 Stone ſulphur 8 3 6 Feb, 
6 Shell-lac CHOY 10 o Feb, 1 
5 Fine black roſin LISTS TO pi Fob; "1 \ 
8 Bees-wax and roſin 9 - 0 Feb. 1 Ih 
9 Rofin 4 parts and gum-lac x part 10 o Feb. ii! 
10 Sulphur | a IS. © Feb. 1 
xx Stone-pitch 10 12 Feb. an 
12 Black rofin a 23 O Hb. 
13 White roſin | #19 1712 Feb. 1 
14 Gum- lac 11 14 Fab. 
15 Gum- lac and black roſin equal parts 9 12 Feb. ade 
16 Gum lac 4 parts, roſin 1 part 1) 8 Feb. ip 
17 Shellac and fine black roſin equal parts 28 4 Mar. 
18 A cylinder of ſtone ſulphur 19 4 Mar. Th 
19 A large cone of ſtone ſulphur 30 O Mar. 1 
20 A cake of ſulphur 11 4 Apr. 14 


An Experiment to ſnew that the Friction of the ſeveral Pan 
in a compound Engine may be reduced to Calculation; MI 
drawing conſequences from ſome Experiments upon ſin; 
Machines in various Circumſtances ; by Dr. DLeſagulien 
ira. N“ 423. P. 2%, : 
'H E machine confiſts of 3 pull ies (2 upper and 1 owe! 
or a tackle of 3 pullies) whoſe diameters are exactly a 


flows, 2 inches, 1 inch and 2, 1 inch and & ; and all the cen 
U 4 . : 3 3 f tre pins 


th 
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ins of an inch in diameter; the rope being to of an inc 
diameter. 855 
The weight is 18 pounds averdupois; and conſequently, the 
ger to keep it in ꝗuilibrio muſt be —= 6 pound, and a very 
e more muſt make the power raiſe the weight, if there were 
{ion : But here no leſs than 20 ounces are required, tho 
e machine be as nicely made, as it can poſſibly be. 
Dr. Deſagutiers has ſhewn by experiment, that when the 
gt is unknown, 2 of the power is the friction of a cylinder, 
joſe ſurface moves as faſt as the power, and whoſe gudgeons 
equal in diameter to the cylinder. Now as the diameter of 
e firſt pulley is 8 times bigger than its pin, its friction muſt 


92 or 8 ounces. 


The 2d pulley, whoſe ſarface moves as flow again as the 
mer, and whoſe pin is 6 times leſs in diameter, muſt conſe- 
ently have its friction only 5 ounces and + ; becauſe 

40% 


: — ; 0%. and J 
The z 2 moving with Jof the velocity of the power, 


„a pin of r of its diameter, has for its friction 4 1 — 02. 


640. 


. 


vaſe ——— = 4H — 0. 


Now the Goa of all theſe friftions being 17, 6 ounces, which 
the 5,4 part of the power 6 Ib. this addition does increaſe the 
Kon in ſuch manner, as to require a ſuper-addition of the 
4 part of that firſt b ; and ſo on in this ſeries, ounces 
16: + 3,2 + 0,59, Oc. = 21, 41 ounces. 

aa kunt of he frictions, upon account of bending thz 
pes (too tedious to explain now, before he gives a full account 
bis intended theory of friction) deduced from the experi- 
tent, that a rope of To inch in diameter ſtretch'd by 6 1b. re- 
ures 4,5 ounces to bend it round a cylinder of 1 inch ——, 
mounts to 1,8 + 1, 15 - 1, 124 = 4, 424 ounces; which, 
th the other friction, amounts to 25,834 ounces. But as the 
Ir. has ſhewn in a former Fanſaction, that when a rope, 


aun by unequal weight, runs over a pulley, the preſſure on 
e pin is diminiſh'd ; that diminiſh'd preflure (found by cal- 
ulation to be near 6 ounces) being taken from the above ſum, 

| 2 e Ns the 
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the friction remaining will be 19, 834 ounces; and the | 

periment is juſt 20 drachms. = 1 8 
N. B. Nothing was here allow'd for the weight added e. 

bend the ropes, which would ſtill bring the experiment near 


the theory. 


A way to Communicate the magnetical Virtue to lea .; 
Steel, without the help of a Loadſtone, by M. Arnold 1M - 
cel. Phil. Tranſ. N“. 423. p. 294. 


N 17522. M. Marcel obſerv'd that a long heavy bar of! 

being ſet upright, and ſome filings of iron, or a bit of in 

wire, laid upon its upper end, thoſe filings or bit of wi 
would ſtick to another piece of bright pointed iron, and ſys 
| itſelf to be lifted up from the ſtanding bar, even to the heist ie 
| of 5 inches. or <tc} windy oetii 3 er 
| In 1726, making ſeveral more obſervations about the magie 
tical force, which he found in large pieces of iron, he made iq: 
of a large iron vice, about go I. weight, in which he fixed 1 
{mall anvil of about 12 46. Upon the bright ſurface of this el 
vil he laid the ſteel, to which he would communicate the egi 
tue, in a pofition north and ſouth, which happen'd to be in ot 
diagonal of the fquare ſurface of the anvil; Then he too de 
piece of iron an inch ſquate, and 33 inches long, of about 8 Hub 
weight, having at one end the figure (repreſented Fig. . Nad 
VIII.) brightly poliſh'd at a, and taper at the other end: TM ud 
with one hand he held the piece of ſteel faſt down upon i F 
anvil, and with the other he held the iron-bar aforeſaid perpyſ«!a 
dicular with it, with its point @ upon the ſteel, and preſſing hai end, 
he rubbed the ſteel with the iron bar towards himſelf, from no J 
to ſouth, ſeveral ſtrokes, always carrying the bar far enougi is 
round about to begin again at the north, to prevent the da 0 
ing back of the magnetical force: Having thus given 10 Wl «10 
ſtrokes, he turned the ſteel upſide down, having it in the f and 


Poſition as to north and ſouth; and after rubbing and turning \ 
till he rubbed it about 400 times, it receiy'd by degrees ml 3nd 
and more ſtrength, and at laſt had as much as if it had bl ga 


touch'd by a ſtrong load- ſtone. The place where be bega ke 
rub was always that which pointed to the north, when a, 
needle was hung, the end where he had ended the ſtroke tum co: 
to the ſouth. Sometimes it has happen'd, that in a few ilfok 
he gave the ſteel irs virtue; nay even in the very firſt {tro lor 


one pay give a great deal to a ſmall needle, This wa,. 
| Be A 
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te! communicated the magnetical virtue to needles of ſea- 
opzſſes, made of one piece of ſteel] (as Fig. S.) fo ſtrongly, that 
of the poles would take up 3, and the other a whole ounce 
on, tho theſe needles were anointed with lintſeed oil, which 
dle a hard coat, to keep them from ruſting; yet they retained 
virtue: But in ſtrenghthening this ſort of needles, he rub- 
a by turns firſt to the right, and then to the left fide. 

The ſame way he brought the virtue into the point of a 
je; ſo that it would ſuſtain x ounce and 4. | 

He brought the ſaid virtue into 4 ſmall pieces of ſteel, each 
inch long, and 12 inch broad, as thin as the ſpring of a 
ach, He joined theſe 4 pieces together, as into an artificial 
Ladſtone, weigh ing 18 grains Troy; and then it drew up and 
ſilained an tron nail, which weigh'd 144 grains Troy: This 
nificial Joadftone was for 6 years tumbled about, and lay 
ynong iron and ſteel, and in any pofition; and yet it rather 


xquired more than loſt any of its virtue. | 
ſhe magnetical virtue being thus communicated to iron or 
fre], he farther obſerv'd, that that end where the ſtroke was 
tkegun, would draw to the north, and where the ſtroke ended 
Wi the fouth, in whatever ſituation the ſteel had been laid upon 
the anvil to give it the virtue. He took a piece of ſteel, and 
mbbed it from one end to the middle; and then from the other 
ad to the middle, and found it had 2 north poles, one at each 
end, and the middle a ſouth pole. | 
Farther, beginning to rub from the middle towards each end 
«another piece of ſteel, he found it to have a ſouth pole at each 
end, and a north pole in the middle. = 
He put a pretty heavy compals-needle, after he had given it 
is virtue into the fire, and made it red hot three times one after 
mother, letting it grow cold every time: It loſt ſome virtue 
every heat, but at the zd heat it had a great deal ſtill left, 
and making it for the ath time white hot, it loſt it all. - 
When he cover'd the anvil with a piece of woollen cloth, 
and the end of the iron bar with a piece of ſhamoy leather, it 
gave no virtue to the ſtee] ; ten covering only the bar, and 
kaving the anvil uncover'd, it communicated no virtue that 
way neither: But covering the anvil, and leaving the bar un- 
corer'd, it communicated the full virtue. | 
He tried, whether his vice had any fixed pole by ſtanding 
long in one poſition, but he found it had none. 
A iried to do this with an anvil of about 30 l% weight, fixed 
n woud; but could not come up to the other proofs. = 
5 . © 
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He believes if one took an iron bar of 3 inches ſquare, ii, © 
10 or more feet long, or ſeveral of them upon each other, 3 
a ſuitable piece or bar of tron to rub withal, and giving : 
underpart of the ſtanding bar the figure afbreſaid, reprejent 
by 5 (Fig. 11.) it might be brought to a vaſt ſtiength. N. 
the ſtec] for the needles is always of a ſpring temper, 
M. Marcel made 2 pieces of iron, at one end + of an ins 
and ſo taper to 7 of an inch ſquare each (the length not bei 
mentioned) and fixed thoſe 2 pieces of iron to a piece of wy 
in the ſhape of an armed loadſtone, at about 8 inches one fo ent 
the other, applying to the under part of theſe irons, or leg, Wi" © 
piece of iron with a hook to it, as to an armed load ſtone: 
hung this armed piece of wood with each leg over an iron b ce 
(at a diſtance that fomerthing might hang between them) then k 
laced the piece of iron with the hook to it to the 2 feet; an 
Fe found it to draw very ſtrongly ; but his trial was but wit 
{mall tools. He ſuppoſes if one did this in a larger proportion 
it would have a conſiderable effect. 89 5 
Having ground ſome loadſtones with emmery, he ſaved th 
grindings, and mixing them with water; ſo that they might eaſ] 
mov'd, he put them into a bottle to fink, placing a lead ur 
ftone on each fide ; one with its north, and the other with if 
ſouth pole towards the bottle; and he found after the matt 
was &ttled and dried, that it formed itſelf into a forr of load 
ſtone, which had a moderate ſtrength, and 2 regular poles. Wi 
Fig. 7. Pl. VIII. reprefents the end of the iron bar, wit” © 
which the virtue is rubbed into ſteel or iron, 2 | 
Fig. 8. the needle of a ſea compaſs. "1; = 
Fig. 9. the * of the point on one ſide. 
Fig. 10. the figure on the point of the other ſide. 
A (Fig. 11.) repreſents the needle of a compaſs; BB the end 
or edge of the bar, with which the needle is rubbed, beginning 


Du 


at CC, and proceeding to DD, 
An uncommon Caſe of a diſtemper'd Skin; by Mr. John Mi 
chin. Phil. Tran. N* 424. p. 299. 


A Country. labourer, living not far from Euſton Hall in Suf 
TA folk, ſhewed a boy (his fon) about 14 years of age, bar 


ing a cuticular diilemper, ot a different kind from any hitherto en 
mentioned in the hiſtories of diſeaſes. i Hh 
His ſx in (if it might be fo called) ſeemed rather like a duſſg s 
colour'd thick caſe, exactly fitting every part of his body, made vor 


ged bark, or hide, with brilfles in ſome places; whic 


ol a rug 
cal 
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{ covering the whole body excepting the face, the palms of 
hands, and the ſoles of the feet, cauſed an appearance, as 
hoſe alone were naked, and the reſt cloathed It did not 
4 when cut or ſcarified, being callous and inſenſible. It 
laid, that he ſheds it once every year, about autumn, at 
ch time it uſually grows to the thickneſs of 3 quarters of an 
z and then it is thruſt off by a new ſkin, which is coming 
Laderniedtih. 8 n Ex 
t was not eaſy to think of any ſort of ſkin, or natural inte- 
ment, that exactly reſembled it: Some compared it to the 
u of a tree; others thought it looked like ſeal-ſkin ; others 
i the hide of the elephant, or the ſkin about the legs of the 
noceros 3 and ſome toòłk it to reſemble a large wart, or num- 
of warts uniting and overſpreading the whole body. The 
ity parts, which were chiefly about the belly and flanks, 
led, and ruſtled like the briſtles, or quills of a hedge-hog, 
m off within an inch of the ſkin. | 
The boy's face was well featured, and of a good complexion, 
ot rather too ruddy ; and the palms of his hands were not 
der, or in worſe condition than is uſual. with workmen or 
wurers. His fize was proper for his age; his body and limbs 


| uit, and excepting this deformity, well ſhapen. 


This rugged covering gave him no pain er uneafineſs, only 
ut ſometimes after hard work, it was apt to ſtart and cleave, 
d cauſe a bleeding. And notwithſtanding the unuſual diſpo- 
on of his humours to form ſo ſtrange an integument, his na- 
nl excretions were ſaid to be in the ordinary courſe and man- 
r, without any thing remarkable attending them. 
The father knew of no accident to account for this diſtemper'd 
bit; but 1a1d, that his ſkin was clear at his birth, as in other 
Ildren, and continued ſo for about y or 8 weeks; after which, 
tout his being fick, it began to turn yellow, as if he had 
d the jaundice ; from which by degrees it changed black; 
ina little time it afterwards thicken'd, and grew into that 
te it appeared in: That he was in health from his birth, and 
d no ſickneſs at the ſeaſon he ſheds it. He farther ſaid, that 
mother had received no fright (to his knowledge) when ſhe 
#wih child; and that ſhe bore him ſeveral children, none 
wich ever had this, or any other unuſual diſtemper or de- 
ity upon them. | 1 


lig 1. Plate IX. repreſents the back of the boy's hand. 
vor. IX. Nes Nn ä 
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Fig. 2. A portion of this extraordinary epidermis = 
was probably a prolongation of the netvous papille, — 
about the fize of common tu ine packthread; and theſe fiat 
as cloſe together, as the briſtles in a bruſh, ſeemed, like & 
to be all ſhorn off even, and of the ſame length, vis. ab. 
an inch above the ſkin. 1 non 
Fig. 3. repreſents ſome of theſe briſtles, or ſtum J ma! 
"fied; where it is viſible that ſome of them are flat at 
| A concave; ſome pointed like a cone, and others very! 
guar, | : | 


Conjectures on the Nature of intermitting and recipricl 
Springs; by Mr. Joſeph Atwell. Phil. Tranſ. N* 
 Þ- 301. „ 555 5 
H E following conjectures on the ſubject of intermin 
© and reqciprocat ing ſprings were ſuggeſted to Mr, 4; 
by the phenomena of a particular fountain he had ſeen the 
Later hefore., 5: | be | 34 Book: 
The {pring is fituated at one end of the town of Br;xan 
Torbay in Devonſhire, and known by the name of Tayuil 
It 18 a Jong mile diſtant from the fea, upon the north 
north-eaſt fide of a ridge of hills, lying between it and the 
-and making a turn or angle near this ſpring. It is fituzted 
the fide of thoſe hills, near the bottom, and ſeems to have 
courſe from the ſouth-weſt towards the north-eaſt, : There 
conſtant running ſtream, which diſcharges itſelf near one cot 
into a baſon about 8 foot in length, and 4, foot and 
breadth, the outlet of which is at the fartheſt end from the 
trance of the ſtream, about 3 foot wide, and of a ſuffi 
height. This Mr. Awe} mentions, that a better judg 
may be made of the perpendicular riſe of the water in the 
Jon, at the time of the flux, or increaſe of the ſtream. U 
the outſide of the baſon are 3 other ſprings, which always 
but with ſtreams ſubject to a like regular increaſe and deci 
with the former. It is true, they ſeem to be only branche 
the former, or rather channels diſcharging ſome parts of 
conſtantly running water, which could not empty itſelf all! 
the baſon; and therefore when by means of the ſeaſon, or 
ther, iprings are large and high, upon the flux or 1ncreak 
this fountain, ſeveral other little ſprings are {aid to break to 
both in the bottom of the baſon, and without it; which di 
pear again upon the ebb or decreaſe of the fountain. All 


0 
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antly running ſtreams put together, at the time Mr. .4rwel} 
| them, were, he thinks, more than ſufficient to drive an 
«ſhot mill; and the ſtream running into the baſon might be 
vt one half of the whole. eee WS f 
. Auarell made a journey on purpoſe to ſee it, in company 
ba friend. When they came to the fountain; they were in- 

ed by a man, working juſt by the baſon, that the ſpring 
1 fowed and ebbed about 20 times that morning; but had 
{:d doing ſo, about half an hour before they came. Mr. Ar- 
] oblerved the ſtream running into the baſon, for more than 
hour by bis watch, without perceiving the leaſt variation in 
ir the leaſt alteration in the height of the ſurface of the 
xr in the baſon 3 which they could obſerve very nicely, by 
ns of a broad ſtone laid in a ſhelving poſition in the water. 
us diſappointed they were obliged to go and take ſome little 
eſhment at an inn; after which they intended to come back 
u tpend the reſt of their tinie before they returned home. 
key were told in the town of Brixam, that ſeveral had been 
pointed in this manner; and the common people ſuperſtiti- 
i imputed it to ſome influence; they ſuppoſe the preſence 
lome people ta have over the fountain. W 5 
Upon their return to it, the man, who was ſtill at work, told 
xm it began to ebb and flow about half an hour after they were 
ne, and had done ſo for 10 or 12 times. In leſs than a mi- 
e they ſaw the ſtream coming into the baſon, and likewiſe 
others on the outſide of the baſon, begin to increaſe and to 
vwith great violence; upon which the ſurface of the water 
the baſon roſe an inch and a quarter perpendicularly, in near 
elpace of 2 minutes: Immediately after which, the ſtream 
yan to abate again to its ordinary courſe ; and in near 2 mi- 
tes time the ſurface was funk down to its uſual height, at 
dich it remained near 2 minutes more. Then it began to 
again as before; and in the ſpace of 26 minutes it flowed 
d ebied 5 times: So that an increaſe, decreaſe, and pauſe, 
len together, were made in about 5 minutes, or a little more. 
Mr. Atevell could obſerve by the mark upon the ſtones, that 
thurtkce of the water in the baſon had riſen before they were 
me, at leaſt 3 quarters of an inch perpendicularly higher 
a when they faw it; and he thought that he could perceive 
Me very little abatement each turn, both in the height, and 
the time of the riſing of the ſurface ; and conſequently in the 
ne of its finking : But the time of the pauſe, or ſtanding of 
r ſurace at its uſual height, or equable running of the ſtream, | 
Nn 2 was 
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was lengthen' d; yet ſo as to leave ſome abatement in the ti 
of the rifing, ſink ing, and pauſe, taken together. This i 
Mr. Atvel/'s ſhort time would allow him to ebſerye ; {ey 
other things ſhould have been taken notice of, as will appe 
from the hypothefis propoſed to explain theſe phenomena, once 
But before Mr. Atcwell enters upon explaining that hypothef in 
he remarks what difference or agreement is to be found bet nes. 
this account of the fountain, and another publiſhed in Tj 
Tranſ. N“ 264. p. 909, 910, in 2 letters from Dr. Oliver. J 
Dr. places it a mile and a half from Brixam ; Mr. Arwell ſi 
oſes he means Brixam quay, which is more than a mile 
aun the town. He gives the dimenſions of the baſon a liner: 
different from Mr. Arwell, making its ſurface 30 foot ſqu rs 
whereas Mr. Atvel} makes it 36. The Pr. ſays, that it eb 
and flows often every hour; which is certainly falſe, as appe 
both by common report, and by Mr. Atwell's obſervation: It 
true, when it once begins to flow and ebb, it continues to do 
for ſeveral times in an hour; but then there is after this again 
certain ſpace of time, perhaps, 2 hours or more, when it 
with an equable ſtream, without any the leaſt variation; a 
this is a particular circumſtance not obſerved in any ſpring vi 
ſoever. When the Dr. firſt ſaw it, vis. in July 1693, be fa 
that he judged the flux and reflux, as he calls them, to be pe 
formed in about 2 minutes; If he mean 2 minutes each, 
agrees very well with Mr. Atwell's obſervations ; but as t 
former had neither glaſs nor minute-watch with him, this 
ſervation cannot be depended op. When the Dr. ſaw it agi 
11. in Auguſt the ſame year, be judged it to flow flower th; 
before; which he explains by ſayimg, that tho! it performed 
flux and reflux in little more than a minute (which by the by 
is quicker than before) yet it would ſtand at the low-water ms 
2 or 3 minutes; which Mr. Arell ſuppoſes the Dr. calls flo 
Ing ſlower than before; becauſe the ſpace of time between ti 
end of the ebb and the begianing of the ſucceeding flux v 
longer. If we ſuppoſe the Dr. to have made his obſervatio 
ſomewhat nearer the time, when the fountain was to ceale el 
bing and flowing, than Mr. Arvell made his, their oblerra 
tions will perbaps exactly agree: The time of the flux and tt 
flux being ſhorter, the time of the pauſe longer; but the who 
time of the flux, reflux, and pauſe, taken together, bein 
ſhorter. by the Dr's account than by Mr. Atavells. The forme 
ſays, that he found it by his watch to flow and ebb 16 times! 
an hour. The latter does not fuppoſe that the Dr. * 
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vie hour's obſervations, which muſt have ſhewn bim a diffe- 
ein the times of the reciprocations that he did not perceive: 
having obſerved that one rectprocation, or a flux, reflux, 
{ pauſe, took up about the ſpace of 4 minutes, the Dr. 
ce computed, as Mr. Atwell imagines, that there would be 
{in an hour, preſuming that there was no alte ration in the 
nes, In this ſenſe - Mr. Atavell would underſtand the Dr. 
ben he adds, that he was informed, it ſometimes flow'd 20 
mes in an hour: For, according to the Dr's obſervation, it 
ind at the rate of 16 times in an hour; according to Mr. At- 
ys obſervations, at the rate of 12 times in an hour; probably, 
ere the latter's obſervations ar a lets rate, and after the for- 
ber d at a greater: So that in the whole hour, according to the 
wal rates taken together, it may flow and ebb about 9 or 10 
mes, accord ing to another account Mr. Atavell received; but 
f this he can aſſert nothing certain, or upon his own obſerva. 
jm, The Dr. adds that when the water in the baton began 
one, he obſerved a bubbling in the bottom of the baton, 
hich ceaſed when the water began to fink. This Mr. Atavell 
d not ſee, becauſe the ſprings were {mall and low, by means 
f dry ſeaſon ; but it was confirmed to him by the report of 
je-witneſſes, as is before obſerved. | | 

Having thus compared the 2 accounts given of this fountain, 
Ir. Ace! comes now to his hypotheſis for explaining the phe- 
ena obſerved by him; and he imagines them to be gcca- 
fined by 2 ſtreams, or ſprings ; one of which paſling thro' 2 
tnerns or natural reſervoirs with ſiphons, meets with the other 
tram in a third reſervoir without a fiphon ; where being 
vined, they come out of the earth together. This complicated 
niece of machinery will be beſt underſtood by beginning with 
n explanation of the more fimple parts firſt; in doing of which, 
an oppertunity will offer of conſidering ſome other ſorts of foun- 
zins, which have already been obſerved, or may hereafter be 
found to be in nature. g „ 

The petitio principii, or ſuppoſition of reſervoirs and ſiphons 
in the bowels of the earth has been made by others: F. Reg- 
t in his Phil, Converſat. Vol. 2. Conv. 6. p. 125, &c. 
Ew. Edit. has mentioned it in general; and Dr. Deſaguliers 
n Thil. Tranſ. No 384. has attempted to apply it to 2 caſes in 
particular; as Deſchales Trath 17. de fontibus natural. &c. 
Prop. by; had done in 2 other cafes before him. Nor is it un- 
natural or hard to be granted. For, whoever has ſeen the Peak 
it Derbyſeire, the hilly parts of Wales, or other W__ 
muſt 
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muſt be ſatisfied that they abound with caverns of ſeveral Gy, 
Some of them dry, others ſerving only for paſſages, or che 
nels to ſtreams, which run thro' them; and a 3d fort colleqin 
and holding water, till they are full. They muſt likewiſe hay 
abſerv'd, that there are fometimes narrow - paſſages runnin 
between the rocks, which compoſe the ſides and go from on 
cavern to another: Such a paſſage, of whatever ſhape or i 
mentions, how crooked, and winding ſoever in its courſe; if ; 
be but tight, and run from the lower part of the cavern, fir 
upwards to a leſs height than that of the cavern; and thei 
downwards below the mouth of the ſaid paſlage; it will be a na 
tural ſiphon. | 0 

A natural reſervoir then, ABCD, (Fig. 4. Pl. IX.) wi 
{ſuch a natural ſiphon, MNP, may be ſuppoſed. Let a fiream 
which Mr. Atevell calls the feeding ſtream, enter it, near thi 
top at O; the ſaid cavern mult contain all the water, which 
comes in at O, till it be filled to the top of the ſyphon at N 
Then the ſiphon beginning to play, and being ſuppoſed alway 
ro diſcharge more water than comes in by the feeding ſtream at 
O, will empty the cavern, till the water be ſunk in it below the 
mouth of the _ at M, when it muſt ſtop, till the cavern 


be filled, and the ſiphon run again as before: If the wate 
diſcharged by ſuch a fiphon, MP, be brought out of the eam ap 
y a channel PQ , the water will flow out of the earth, and mi 
ſtop alternately, making an intermitt ing fountain at .. ei 
By this plain and eaſy contrivance, ſeveral of the flowing andi hv 
ebbing ſprings, obſerv'd by naturaliſts, may probably be ex-; ty 
plained ; and even a much greater variety of them than is hitheno i 1 
known : For, if the feeding ſtream at O ſhould ariſe only from lir 
the ra ins in winter, or from the melting of the ſnow in ſumrier, [ 
the intermitting fountain would become a temporary ſpring, . 
Dr. Plot calls ſuch ſprings as are confired to a ſeaſon : Or H be 
the feeding ſtream at O ſhould be conſtant, but yer liable with MM tai 
other ſprings to an increaſe and decreaſe ariſing from the! di 
leaſons, weather, or other cauſes, the conſtruction of the Gphon Wi car 
would make a great alteration : For, when the fiphon is made ib: 
in ſuch manner that its diſcharge (which is continually decrea- 10 
ſing, as the ſurface of the water ſubſides in the cavern) ſhall at Wi fi 
any time be equal to the feeding ſtream entering at O; in ſuch th; 
a caſe the fiphon muſt continually run, and yet not empty the na 
cavern till the feeding ſtream at O be ſufficiently diminiſh'd: 4 
the 


But when the diameter of the ſiphon at N, according to the 


height of the cavern, is ſo great; and the feeding ſtream at U 
| | W 
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( ſmall, that the ſi phon can carry off (in the manner of a waſte- 
ze) all the water which comes in, and yet not run with a full 
tram; the ſiphon muſt then continue to run without empty- 
o the cavern, till the feeding ſtream at O be ſufficiently en- 
luged : SO that by theſe different conſtructions of the ſiphon, 
here may be ſome fountains, which ſhall flow conſtantly in 
the winter, or a wet ſeaſon, and intermit in the ſummer, or in 
diy ſeaſon: And on the centrary, others, which ſhall flow 
onmually in the ſummer, or a dry ſeaſon, and intermit in the 
winter, or a wet ſeaſon. There is a 3d variety, which may 
riſe from the make of the fiphon, and will occaſion ſuch ir- 
xpularities, as admit of no certain explanation. This happens 
ben the diſcharge of the fiphon at the very laſt is juſt equal 
t the feeding ſtream, and the cavity of the ſiphon at N is 
lrge : For, in this caſe, the air -· bubbles, made by the fall of 
the feeding ſtream from O to the bottom of the cavern, will 
bmetimes accidentally get into the mouth of the ſiphon at 
M, and lodging at N, will ſo choak it, as to render its run- 
ring and ſtopping, as well as the quantity of its diſcharge, en- 
il uncertain: So that this fort of fountains will admit of 
o farther conſideration. Ns 
But before Mr. Atavell leaves the confideration of fountains 
explicable by one reſervoir and ſiphon; he thinks it may not be 
miſs to obſerve, that thoſe, which intermit regularly, will have 
their flux always longer, and their pauſe, or intermiſfiop, 
ſhorter in winter and in wet weather, than in ſummer or in a 
ry ſeaſon 3 which is a conſequence of this hypotheſis, by which 
t may be examined, whether it be applicable to any particu- 
lar ini Fats eos | 

lf the fingle reſervoir and ſiphon have another out. let as R. 
(Fig. 5.) firuated between the bottom CD of the cavern, and 
the top of the ſi phon N, we ſhall have another kind of foun- 
tains, For, if the feeding ſtream at O be capable of being 
alcharged by the out-let at R, a fountain deriv'd from R wil 
continually run, whilſt the feeding ſtream can be diſcharged 
that way; and will increaſe and decreaſe with any little altera- 
uon happening to the feeding ſtream at O; provided that the 
lad ſtream do not grow too large for the out- let at R. But in 
that caſe the cavern muſt be filled up to N, and the ſi phon 
may begin to play; which, together with the out- let at K, 
may diſcharge ſo much as to make the ſurface of the water in 
be cavern ſink below R; and conſequently, the fountain pro- 

PFF! ·•·³¹˙Ü 
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ceeding from R muſt ſtop. If the diſcharge of the ſiphon 
ſo confiderable as to empty the cavern, then the fountain d 
riv'd from R will, after ſome time, begin to run again, ar 
increaſe till the water riſe in the cavern to N; after which 


will decreaſe, and at length ſtop. But if the diſcharge of H en 
ſiphon only keep the ſurface of the water below R, withol ni. 
empty ing the cavern z then the fountain deriv'd from R ſha] | 


be dried up, fo long as the ftream at O continues increaſed 
and ſhall run again when the ſaid feeding ſtream is ler: the 
Thus we may have a ſpring which ſhall run all ſammer, au bt: 
be dry all winter: Such a ſpring will increaſe juſt before it h rer 
gins to fail, #, e. whilſt the water in the cavern is riſing to N 
will be dried up ſooner in a wet ſummer, and break out late 
in a wet winter, contrary to the nature of other f. rings. Which 
patticulars are worthy of obſervation in ſuch ſort of ſpringfffſſhric 
(of which it 1s ſaid we have ſome in England) and will fery 
to diſcover, whether they are occaſioned by this ſort of m 

chinery, or not. 0 
If the fiphon MNP (Fig. 6.) of the reſervoir ABCD 
having no out-let at R, ſhould diſcharge itſelf into a ſecon m 
reſervoir EFG H of a ſmaller capacity, but furniſh'd with Wor 
ſiphon 8 T V, which diſcharges the water more plentifulli kin 
than it comes in; a fountain, deriy'd from this ſecond ſiphon: 
STV. would flow and intermit; whilſt the firſt ſiphou 1 
MNP, continued running, 5. e. till the great reſervoir ABC er 
ſhauld be emptied. After which it would entirely ſtop, ii ber 
the ſaid reſervoir AB C was filled again by the feeding ſtrean 
at O; and then it would flow and intermit as before. ne 
Such a fort of compound fountain would be liable to all the vit 
variations of the former fountains, deriv'd from a fingle reſer{Wit t 
voir ; if we take the fits of flowing and intermitting of thigfrrt 
for the flux of the former; and the Jong ſtop in this, whilſt the vi 
great reſervoir is filling, for the pauſe or intermiſſion of the er x; 
former. Beſides which, we muſt remark, that as the flux in em 
the former fountains may be changed, and be made longer ol k1 
ſhorter; ſo in this the number of intermiſſions, during one fit 0 np « 
flow ing and intermitting, may not always be the ſame; beer 
cauſe of the diffcrent capacities of the 2 reſervoirs; and a no c 
difference or change occaſioned in the feeding ſtream at Oe 
For, if whilſt the great reſeryoir AB CD is empty ing, the mw 
tle reſervoir EF GH ſhould empty itſelf 9 times, for inſtance, Wil) be 
and be half full again, the fountain deriy'd from its ſiphen fade 
8 TV muſt have 9 intermiſſions in one fit, and 10 in 2 er 0 
8 aer 
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„0h stely; whilſt the feeding ſtream at O remains the 
*. But the feeding ſtream at O being leflen'd, or en- 
, without making the fiphon MNP run continually, 
number of intermiſſions in each fit will be diminiſh'd or 
eeated accordingly. But it is peculiar to this laſt ſort of 
rains, that in each fit of flowing, and intermitting, the firſt 
x will be larger and longer than the zd; and the ad than 
za; but the firſt intermiſſion will be ſhorter than the 2d; 
he 2d than the 3d; becauſe the ſiphon MNP running 
er at firſt than at laſt, the reſervoir EFG H muſt be a 
cter time in being filled, and a longer time in being emptied 
fr time than the 2d ; the 2d than the third, and ſo on. 
0 the whole time of the firſt flux and intermiſſion, in com- 
ion of the whole time vf the 2d flux and intermiſſion, it 1s 
articular requiring ſo many things to be taken into conſide- 
tin for determining it in each caſe, that Mr. 4twvell waves 
tere, and contents himſelf with ſhewing that it may be 
per by an experiment that ſhall preſently be made. Another 
try in this ſort of fountains might be made by a 2d feeding 
an Z, coming into the ad reſervoir EFG H, but the bare 
tioning of that will at preſent be ſufficient. 

ul in the contrivance of a fingle reſervoir, and fiphon, the 
m deriv'd from the fiphon ſhould fall into another reſer- 
IX KL (Fig. 5.) having no ſiphon, but only a common 
let X, and ſhould in this reſervoir meet and join with 
uber ſtream, conſtantly running, a fountain deriv'd from 
aid out-let X would be a reciprocating ſpring, by which 
ne Mr. Arwell calls thoſe ſprings which flow conſtantly, 
tyith a ſtream ſubject to increaſe and decreaſe, to diſtin- 
u them from intermitting ſprings, which flow and ſto 
mately, And if the out- let X be too ſmall to carry off all 
water brought into the reſervoir IK KL by the ſi phon, 
and above what is brought in by the conſtant running 
am W ; then the ſurface of the water in the ſaid reſervoir 
[KL wuſt continually riſe, till the velocity of the ſtream, 
ug out at X, be ſufficiently increas'a to carry off the 
ter coming in: Upon which the diſcharge of the ſiphon 
ig continually leflen'd, the ſaid ſurface will again ſubſi de, 
the velocity of the ſtream at X will diminiſh : So that 
the increaſe and decreaſe in this reciprocating fountain 

| be gradual. Beſides, if the reſervoir IK KL, or the 
ane], deriv'd from it, ſhould have any leaks, crevices or 

er out- lets, the water will iſſue thro' them upon the rifing 
Lor. IX. 8 Oo. of 
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of the ſurface in the ſaid reſervoir, and occafion ſprings, wh 
will ceaſe again when the ſurface ſubſide. | 1 5 
Let us now ſuppoſe ſuch à reſervoir IK KL. (Fig, 
with a conſtant running ſtream W, and an out. let & 
receive the water of a fiphon 8 TV, coming thro' two 2 
voirs ABCD and EF GH, as before deſcribed: A four: 
deriv'd from X in this caſe, would be an intermitting reci 
cating ſpring, whoſe ſtream would reciprocate ; but 
reciprocations would ſometimes ſtop, and have fits of in 
miſſion. | 
= Sach, in all ps mags > is the fountain call'd Tann 
4 before deſcribed, whoſe phenomena ſeem capable of be 
j accounted for by ſuch a contrivance. And for the better 
covery of the nature of this fountain, whether it be owing 
ſuch a piece of natural machinery, or otherwiſe, it would 
proper to obſerve the length of time of each increaſe, decre| 
and pauſe in every reciprocation, together with the ny 
of reciprocations in every reciprocating fit; and likewiſc 
length of the intermiſſions of the ſaid fits. Theſe obſerva 
ſhould be continued for ſome time, both in a ſettled (+ 
when the feeding ſtream at O cannot change, and in vr 
of ſeaſons, when the ſaid ſtream may be alter'd. 
Mr. Arwell concludes, by preſenting to view an arti 
fountain of this kind, which, being very eaſily made, 
be buried in the bottom or ſlope of a terraſs, where a con 
ſtream of water can be brought ; which will furniſh uswi 
new ſort of water-works in gardens, The two reſer 
ABCD, EFGH (Fig. 8.) with their ſiphons M! 
STV, and the third rejervoir IK K L, with its out-lc 
are included ina box II II; into this box at a ente 
funnel TXT, divided within the box into two pipes, 
ö a O, which ſerves for a feeding ſtream to the great rec 
| | | and a W, which ſerves for a conſtant ſtream to the t 
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reſervoir. A ſtream of water, being let into the funnel I 
will diſcharge itſelf like ſuch an intermitting reciproca 
fountain at X, where there is a baſon I Z Z L withou 
=_ box to receive it, with an out-let «a, and a diagonal þ 
_ Z Y, to mark the riſe and fall of the water in the buſon. 
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 Occultation of Mars by the Moon, together with Oc- 

nations of the Pleiades, and ſome other fixed Stars, 
gervd at Pekin in 1731. Phil. Tranſ. Ne 424. p. 318. 

wrt from the Latin. 

OF. 14, 1731, about 4" p.m. the moon covered ars: 
The immerſion. could not be obſerv'd, by reafon of 

r brightneſs of the day; yet the emcrfion was obſerv'd 

454 near Furnerius. | e SCE 4 

10, 17, 1731, a tranfit of the moon over the pleiades was 

Wry'd as follows-_ 2 ; r 


1 175 
o Electra immeryed in a right line paſſin 
SS _ Plato and Eurer By * ; 8 
9 32 50 erope imme in a right line thro? Coper- 
8 nicus and 22 27 
38 15 Electra emerged in a right line thro Thale- 
es and Eudoxus. 6111 19.4 . 
123 32 The preceeding Tucida Pleiadum (a triple 
ſmall ſtar) immerged in a right line thro” 
- Eratoſbhenes and 8. Cyrillus. | 
126 5 Lucida Pleiadum or Acyone immerged in a 
right line thro' Copernicus and S. Catharina. 
14) 32 - Merope emerged-in a right line thro' Tarun- 
ius and S. Theophilus. — TS 
21 10 The brighter of the ſmall ſtars to the ſouth 
of Atlas immerged in a right line thro' Bulli- 
aldus and Cenſorinus. n | 
12 12 Atlas immerged in a right line thro! Coper- 
nicus and Julius Cæſar. Z „ 
2 1; 57 Aayone emerged in a right line paſſing thro” 
the eaſtern edge of Poſſidonius and Menelans. 
2 25 3 Pleione immerged in a right line thro' Coper- 
| nicus and Prolbomaeus. © 
March 14, 1131. the moon hid x of Taurus; the immer- 
ion was at 86 41 50% p. m. in a right line paſſing thro? 
gyuntius and Langrenus; and the emerſion at 9 51' a 
tle to the ſouth of Firmicus. | 
March 20. the moon hid æ of Teo: The immerſion was at 
"1; p. n. in a right line paſſing thro' Merſennus and Bulli- 
n; and the emerſion at 13* 31 over againſt Firmicus. 
5 April 
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April 16, the moon hid o of Leo: The immerſion waz 
gu 46 30# p. m. ina right line paſſing thro' Bullialdus 20 
Cenſori nus; the emerfion at 10 5 45! in a right line paſ 
thro” Taruntius and Menelaus. 9 en hp 


A Lunar Eclipſe obſerv'd at Chamxo in the Provin 
of Nankin, as alſo at Cochinchina July 29, 1730, N. 
ty F. Simonelli aud De Lima. Phil. Tranſ. N* 4 
p. 320. Tranſlated from the Latin. 

. eclipſe could not be obſerv'd at Pekin by reiſ 

of a thick fog; yet F. Simonelli oblerv'd it at Chan 

2 town in the province of Nankin, a little more than 4 of t 

equator to the eaſt of Pekin, i. e. 16 or 17 minutes of time. 


. in Tims P. 
The beginning of the eclipſe at a a6 af 
'The en | 5 == ARES a -- 49 
The greateſt obſcuration 3 Chineſe dig. and 1o 


Therefore the middle of the eclipſe at —_— N the 
ENTS 507 « $6. % Ml 
At Pekin by calculation 1 $6 far 
The difference pretty exact EE 00 16 i, 
- F. De Lima obſcry'd the ſame eelipſe at the palace 1 
Coc hinc hina. e be 
6 b | a ef 

OT Phaſes Time H. by 

The e of the eclipſe at „ 1 40 re 
The end | 1 | | 11 50 On! 
Conſequently, the middle was at 10 54 to 
The middle of the eclipſe at Pekin by calcul. 11 36 WM co 


| F 
Whence ariſes the difference of meridians of) 
Cochinchina and Pekin 42 of time to hel o 42 
weſt, 5. e. 10" 30“ of the equator. | 
5 


weriments 10 prove t he Exiſtence of 4 Han "is 1 he 
Nerves, together with Inferences from theſe Experiments; 
jy Dr. Alexander Stuart. Phil. Tranſ. N* 424. p. 324. 


Yperiment 1. Dr. Stuart ſuſpended a frog by the fore- 
legs in a frame, leaving the inferior parts looſe; then 
he head being cut off with a pair of ſciſſars, he made a flight 
h perpendicularly downwards, upon the uppermoſt extre- 
nity of the ſpinal marrow in the upper verzebra, with the 
jutton end of the probe, filed fiat and ſmooth for that pur- 
we; whereby all the inferior parts were inftantancouſly 
rought into the fulleſt and ſtrongeſt contraction; and this he 
xpeated ſeveral times on the ſame frog, with equal ſucceſs, 
mermitting a few ſeconds of time between the puſhes, 
wich if repeated too quick, made the contractions much 
lighter. oe, | 
Ep. 2. Wick che fame: fat Babe 6 of aha watts th 
alt'd lightly towards the brain in the head, upon that part 
ofthe medulla oblongata, appearing in the occipital hole of 
the ſcull; upon which the eyes were convulied. This he 
likewiſe repeated ſeveral times on the ſame head, with the 
lime effect. 1 ; „ 
Exp. 3. He tied a piece of fine twine, or thread, parallel 
o the crural artery, vein and nerve of a dog; and he made 
z ligature on theſe, and on the parallel twine, above and 
below, at the diſtance of about four inches; then he cut 
beyond the ligatures above and below, ſo as to take out the 
refſels and nerve, together with the parallel twine, in one 
bundle; and laying them on a board, bath. the artery and 
rein contrated inmediately, and were ſhortened to almoſt. 
one half of the natural length they had in the body; to wit, 
to two inches and a half: Whereas the nerve remain'd un- 
contracted, at its natural length, and commenſurate to the 
parallel tu ine of four inches, as before it was cut out of the 
body, according to ä . | 
Fig. 9. Plate IX. which repreſents the nerve and twine 
their natural length; namely, four inches; And 
Fig. 10. which repreſents the artery and vein contracted; 
2 inches and . | 
By which it appears that the proportion of the blood-veſlcls 
in their compl=ateſt contraction, to themſelves in a ſtate cf 
extenſion, and to the nerves at their conſtant and natural 
length, is neagly as 5 to 8, or which is the ſame thing, any 
ziven ſection of à blood - veſſel, cut out and left to itſelf, is 
| - | capable 
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culating blood; the veſſels thro' which it is ſecreted; the 
inſipid taſte, and no ſmell obſervable in the brain and nerves, 


pure and perfectly defecated elementary water will better 
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capable of contracting, ſo as to loſe + parts of its leng 
But tho this experiment may ſuffice for eſtimating the 6, 
ticity of the blood-yeflcls in general; yet it is not © 1 
doubted, but the degree of their ſtrength and elaſticity m 
differ a little more or leſs in animals of different ſpeci 
and individuals of the ſame ſpecies; nay even in the fan 
individual at different ſtages of life: But theſe differen, 
are not material to the preſent purpoſe, which is only | 
ſhew, that the nerves are not elaſtic; and that the bl, 
veſſels are ſo to a very confiderable degree. 
The two firſt experiments ſhew, that the brain and nery 
contribute to muſcular motion, and that to a very hi 
degree: The third experiment makes it as plain, that wh 
they contribute to muſcular motion cannot ariſe from, or 
owing to elaſticity, which they have not. What remain. 
therefore, but to conclude, that the action of the nerves j 
muſcular motion is owing to the fluid they contain, by what 
ever name we may chuſe to call it. „ 
To fortify this concluſion, let us conſider that we can haf 
no other evidence of the exiſtence of that invifible fluid th 
air, and of its ſeveral qualities of elaſticity and gravity, bu 
what ariſes from experiments and obſervations of its effect 
which are ſufficiently — and convince us of Une 
exiſtence, tho the minute particles of fits compoſition fili 
under none of our ſenſes, Therefore, in the ſame manner 
ſeeing theſe experiments put the elaſticity and elaſtic vibr; 
tions of the nerves quite out of the queſtion, the Dr. think 
we may as fairly conclude, that there is a fluid in the nerves 
tho' inviſible; as that there is ſuch a fluid call'd the air, tho 
it cannot be ſeen, ery oe © 12 
The Dr. only adds, that tho' we may call this nervout 
fluid by any name, to which a proper, determined and fix'd 
idea is annex d; yet he thinks the word (/Pirs7s) was ani is 
unhappy choice, as it includes an idea either of ſomething e 
like the ſpirits of fermented liquors, or ſome of the {alinc 
volatile ſpirits, as that of hartſhorn, Sc. or a flying vapour 
or exhalation: All which being looſe and indetermined, have % 
ſerv'd only to miſlead the inquiſitive, and amuſe the ignorant, 
But the ſource from which this fluid ariſeth, to wit, the cit. 


nerves in Which it moves and is contained; the ſoft and almoſt 


ſuggeſt no idea of ſuch ſpirits: And the ſimple qualities of a 
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Yervarions of Latitude and 
1131-2 3 by Dr. Halley 


1 good amplitude made 
tude by account 

lid, diſt. from Java Head 
neitude from ditto 

V good azimuth. made 

titade by good obſervation 
rd, liſt from Java Head 
ngitude from ditto | 
V good amplitude 

5 per obſervation 


gitude from ditto 
12 good azimuth and amplitude 
tude per obſervation . . 
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good amplitude 

tude per obſervation 
nd, dift, from Java. Head 
veitude from ditto | 

#2 good azimuth. 

zitade per obſervation 

lend. diſt, from Fava Head 
notude from ditto _ 

a good amplitude made 
aitade per obſervation 

nd, diſt. from Java Head 
mgitude from ditto 

a good amplitude made 
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mu per obſervation 

feridian diltance 

Witade = 


for. IX. 8 
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bid. diſt. from Fava Head __ 
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1 all that our ſenſes can SiGoner of it; and are indeed ſuffi- 

+ to ſolve all the phenomena of the animal S I. as far 
hey depend upon the nerves. 
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Java head zo C. Helena in 
Phil. Tranf. No 424. p. 331. 


N. Wedneſday, Feb. 2. we took our departure from Zava- 
| bead, allowing it to lie in the Lat. of Ly 45 ſoutn. 
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j | . 31 
3 March 13. By a ve! goodam itude 21 \ * At 
_ 1 0 Pe SE 27 25 — 2 

10 Meridian diſtance 4 142... M- 

Wo - Longitude from Java * 17 Wen. S OY 
= | Mar. 17. By a good azimuth made 24 23 Varia W 

1 | Latitude by account 30 25 South. 
=_ Merid. dift. from Java Head 52 29 : 
= _- Longitude ditto 54 5 wel. 

3 Mar. 19. By a good azimuth had - 24 50 Variat 
= | Latitude per obſervation 30 27 South. 

* Meridian diſtance 56 40 N 

1 Longitude = "60 $9 21 wel. 

;| Mar. 22. By a good azimuth ha 24 15 Variat, 

115 Latitude per account 31 23 South 

17 Meridian diſtance from Java Head bi 377, 

4 12 | Longitude from ditto 66 Wen ; 
= Mar. 24. By a good amplitude had 43 J in gn 
_ Latitude per obſervation © 32 47 South, A 

20 Meridian diſtance 63 00? 25 

fs 1 Longitude © © + 63-4 4 wen 

1. April 1. By a good amplitude made 20 16 Variat MM... 

1 = Latitude by obſervation 234 58 South. ang! 

1. Meridian diſlance from Java Head 73 36 as 

> + Longitude from ditto 79 44 Wei. By”. 
= Apr. 4+ By a good azimuth and amplitude 20 07 Variat "9 

bs | Latitvde per obſervation 35 33 South : 

i þ Meridian diſtance from Java Head 74 42 f ng! 

* Longitude from ditto 81 24 Weſt. N 

4 Apr: 6. By a good amplitude made 19 7 Variat. er 

ke Latitude by obſervation 35 41 South, n 
rl Meridian diſtance from Java Head 77 2 7 3 
14 3 Longitude from. ditto 87 12 Hg Xe 
'F Apr. 7. By a very amplit. made 17 30 Variat. my 
4 Latitude per obſervation 306 25 South. 2 
4 Meridian Diſtance from Java Head 77 No 5 
1 1- Longitude from ditto 87 58 Welt, 4 
4 Apr. 10. By a good azim. and amplit. made 16 g Varit. N 
{1 Latitude per obſervation 38 10 South. 
1 | Meridian diltance from Java Head 77 24 | At 
| Longitude from ditto 87 25 wel. 
1 Adr. 13. By a very azim. and ampl. 15 40 Variat. M „ 
iN | Latitude per obſervation 37 58 South. 5 
1 Meridian diſtance from Java Head 77 21 N 
| | Longitude from ditto 85 1 wel. | 
: Apr. I 4. 15 a very good azim. and ampl. ts 45 Variat. T 
1 Latitude per obſervation 37 4 South: 65 de 


Mer 
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3 . | 2 25 
vidin diſtance from aba Head 76 5 weg. 


at, . 
h. azitude from ditto | $4. 42 | | 
VZ. This day he judged Cape Bonne Eſperance to bear N. 
4. V V. from him, diſtance 2® 34'. 
hl. "0 - £ 
þ a very good azimuth made 16 14 Variat. NWly. April 16. 
itude per obſervation 36 15 South. | 
at. Median diſtance from Java Head 77 59 
h, t from Cape Bonne E/perance oo zo Well. | 
. | egitude from Jara Head 85 14 | | 
1 very good amplitude made 15 45 Variat. NWly. Apr. 18, 
t. NM titude per obſervation 35 33 South. 5 
l. 


kridian diſtance from Java Head 79 5 
Ito from Cape Bonne E/perance 1 36 PWeſt. 
ngitude from Zava Head 86 10 | 
Va very good azimuth made 14 40 Variat. NWly. Apr. 21. 
titude per obſervation 232 23 South. | 
Lridian diſtance from Java Head 81 d 5 
eſt. 


td from Cape Bonne Eſperance 3 40 
neitude from Java Head 87 6g | 
ya good amplitude made 12 39 Variat. NWly. Apr. 24. 
titude by obſervation 27 1 South. : 
eridian diſtance from Java Head 84 527 | 

dan 


to from Cape Bonne Eſperance 7 23 
mgitude from Fave Head 89 18 | 
a good azimuth made 11 20 Variation. Apr. 29, 
titude per obſervation 21 45 South. ' 
eridian diſtance from Java Head 89 ww a 

eſt. 


to from Cape Bonne Eſperance 11 41 

longitude from Java Head 92 20 

latitude per obſervation 16 00 South. May 5. 
eedian diſtance from Java Head y 43 

ito from Cape Bonne Eſperance 20 16 pWeſt. 

mgitude from Java Head 53 

han ampl the night before came in 8 oo NWIy. 


At noon Barn. bore W. b. N. half N. diſtance 4 miles. 


4 Eruption of Mount Veſuvius, extracted from the meteo- 
-egical Diary at Naples; by Dr. Cyrillus. Phil. Tranſ. 
N 424. p. 336. | 1 

H E thermometer made uſe of in this diary was made by 
Mr. Hauksbee, in which the freezing point is marked at 
6 degrees under the point extreme hot: But the Dr. obſerves 


PP 2 that 


\ 


— 


0 that at Naples water will freeze, when this tie rmometer ſtall A tl 

5 at 55 degrees only: Which, according to him, ſeems to = | 

i that there is ſomething elſe beſides an intenſe degree of cold Ml 

10 quired for freezing water; that the air of Naples abounds in 

14 more than that of Tondon; and that this may, probably, 

ji of a ſaline nature; becauſe when we turn water into ice by t 

10 help of ſnow, it is neceſſary to mix ſalt with it. 

5 ther. winds 17 4 N I 

1 Aar. 8, 1730 40 0 8 3 Cloudy weather and a ſtrong 

i; . wind. Veſuvius ſent forth 1 

; great ſmoke and ſtream of 6 

th | With hollow rumbling. 

yo 9 38 0 WI The weather cloudy. Thef 

1 5 lowing night Veſuvius thu! 

1 | der'd, as it were, twice: WW: 

i | | the day the windows tremb 

by a little. ln N 

5 | 10 N ö \ | « - er 
ON a. Cloudy: Rain at times: TI ad 
_ 39 clouds hide the ſmoke and fue 

, The weather rather clear: II An 

"> 9 N WI ſmoke leſſen d. N. 
14 47 O Na A little rain in the night; in ti to 


morning ſnow in the mou ing 

tains; in the forenoon the ſno 

| Increaſed again. Aſter 

o'clock in the evening the fi 

aroſe to a vaſt height, an 

threw huge ſtones to almol 

half the perpendicular height 

of the mountain, Pumice-ſtone 

red hot, of 2 or more ounc 

weight, were driven fever: 

miles like a ſhower of hail 

and frightned away the bird 

In about an hour's time tht 
- beight of the flame was ſome 
what leflen'd ; and flaſhes Mur 
lightning were ſeveral time 

obſerved thro' the middle of: 1 

the thick ſmoke, | 


Mar. 


1 
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ha FE 
zo o NEx Clear weather: Thick ſmoke ſcattered 
Beg the aſhes ſeveral miles over the ſea. 
5 48 © 81 Clear in the morning ; cloudy about 

| noon, {mall rain and cold: By 
change of the winds the ſmoke and - 

aſhes were carried towards the N. 

| clouds hide the mountain, 
u 40 1 81 A few thin clouds: The ſmoke turn'd 


Ong with the wind. 

Ws 40 0 SSW1 Clear. The city of Naples was 

of 6 | ſprinkled over with ſmall aſhes, 
| U hike kitchen aſhes, which were at- 

e f tracted by the loadſtone. 

thun) 420 Wi A few thin clouds. 

: 37 © o Almoſt clear. Jeſuvius became en- 


Vrvations made on Board the Chatham Latch, Aug. 30, 31 

„ Sept. 1. 1732 in purſuance of an Order of the Lords of 

| fi e Aimiralty for the trial of the Inſtrument for taking 
J 4ogles ; 4% Ar. Hadley. Phil. Tranſ. N“ 425. p. 344. 


N Phil. Tranſ. Ne 420. p. 147. Mr. Hadley communicated 
n thi to the Royal Society the deſcription of a new inſtrument for 
ours angles, and produced a ſpecimen of an inſtrument made 
wrdingly, Several of the Gentlemen to whom it was ſhewn, 
ell then as at other times, entertained a favourable opinion 
(the probability of its uſefullneſs, particularly Dr. Halley 
i Mr. Bradley not only expreſſed their defire that trial ſhould 
moi: made of it at fea, but promis d the favour of their company 
108d afliſtance on that occafion. | 
The inſtrument produced at the Royal Society was made of 
ud, and was intended chiefly for taking altitudes of the ſun, 
wn, and ſtars from the viſible horizon, either forwards or 
nkwards: Mr. Hadley, therefore, procur'd another to be 
ade of braſs by Mr. Son, for taking the diſtance of any 
nd of objects. It is ſupported by a fingle ſtem ſcrew'd on to 
me en the under fide, the lower end of which may reſt on the 
sound, to eaſe the obſerver of the weight of the inſtrument. 
ne its ſtem is alſo made to lengthen or ſhorten, by which means 
WT: inſtrument is brought to the proper height for any obſerver's 
e ether ſtanding or fitting, Inſtead of a ball and ſocket, it 
Wu 2 circular arches fixed on its back, by which it is — 
| et 


It 
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{t to any poſition, which the fituation ef the object m 


uire. 
| 1 The commiſſioners of the Admiralty having been pleaſt 
order the Chatham Tatch for the trial of the ſaid inſtrun 
and to give directions to Mr, Young, Maſter attendant at / 
tham, a Gentleman well {killed in navigation, to be preſe 
the trial, Mr. Hadley's 2 brothers and himſelf went on 
accordingly Aug. 30, being favour'd with the company of 
Robert Pye and Mr. Ord. Mr. Toung met them at She 
the next day, and accompanied them down about 3 league: 
low the Nore, near the e and and was on board on 
Sept, 1, when they lay by there, and the ſeveral altitude 


the ſun were taken as he approached the meridian from x 
Io o'clock till noon, 


'The obſervations were, as follow 


a freſh gale by the wooden in-, 


Aug. 30. near midnight, Mr. Pradley ob 
| ſerved the diſtance of Lucida Iyræ from Cor 


aquile by the braſs-inſtrument off Graveſend in. 13 .f 
ſtill water. | 8 5 7 
The ſame repeated was | 34 13 55 
The error of the inſtrument in that place is 20 
2357 to be ſubſtracted. * Rs ng. 8 ＋ 5 
The diſtance of thoſe ſtars, according to Mr. 2 „ 
Hamſtead is 834 i = 
W hich by the refraction is reduced to 34 11 10 s. 
Aug. 31, about 10 30“ Mr. Bradley did 8 
with the ſame inſtrument obſerve the diſtance of Yo 
Capella from the north pointer in the back of m x 
the great bear; while they lay at anchor in they #9 14 © 5 
mouth of the Medway near Sheerneſs, the“ * 
wind blowing hard at N. E. = © 
e ui or 49 15 oo: + 
Mr. Bradley and Mr. Hadley making a ſmall difference: t« 
numbering the degrees of the angle markt by the index. 18 
The error of the diviſion of the inſtrument there, is 30M; .- 
be added. | 9 8 
| e+e » We: 
3 ; CJ 
The diſtance of thoſe ftars, according to Mr. ES 8 
Flanſtead is 3 «WE 
By the refraction reduced to 49 4 M < 


Clouds coming up prevented the repeating this obſervatid 
nor had they any opportunity of making any others of this ky 


ho nbſervations ADDCArEe 


d to be about 8 
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The following altitudes of the ſun were ; obſerved Sh 
before noon, under ſail from Sheerneſs towards the ſpile-{; 
with the tide of ebb. the wind blowing hard at N. E. by 
wooden inſtrument forward. "The 2d /peculum being remo 
by ſome accident from its due pofition ; ſo as to incretle the 

es obſerved about 1® 3“ and 3; as appeared by the firſt ob 
vations of the afternoon of the ſame: day, made with the {; 
inſtrument, in the ſame manner, while they continued lying 
near the pile; and that degree and three minutes and a 
are added to the errors of the diviſions of the inſtrament in 
ſeventh column. While theſe obſervations were mak ing, 
yatch ſteered at firſt chiefly E. ſometimes S. E. afterwards | 
to the N. E. towards the Swin. The time of the watch 
regulated by ſome of the later obſervations made when t 
were molt eaſtward ; and this was probably the cauſe, why 
firſt altitudes, which were taken while they were more weſtet 
fall fo much ſhort of the computations ; the difference deere 
ing gradually, as they advanced towards the eaſt, 
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The firſt and ſixth columns of the preceeding tables of ob- 
ations are copied from the minutes, as they were ſet doun 
he time. The divifions of the wooden inſtrument not bein 
4, Mr. Hadley found it neceſſary to make a table to —_ 
n by, which was done partly by meaſuring with compaſſes, 
| partly by examining them againſt thoſe of another inſtru- 
nt. The correct ions were every where to be ſubſtracted from 


angles obſerv d and the errors of one degree and three mi- 


jes and 2, occaſion'd by the miſplacing the 2d an in 
the forward obſervations of Sept. 1. being of the ſame kind, 
ined with them, in the 9th column of the tables of thoſe 
jervations. The laſt column contains the differences between 

obſerv'd altitudes, correfted by the forementioned table, 
{ the altitudes as they ought to have appear'd by the compu- 
jos, Among them there are 2 or 3, which fo much ex- 
xd any of the reſt, that for that reaſon they ſeem rather to be 
no to miſtakes, in counting: the minutes on the inſtrument, 


the time by the watch, than to the errors of the obſerya- 


ms, | | | | 
The preateſt part of the altitudes were taken by a horizon 
x clear of land: and by that means not always ſo readily 
tinguiſhable : The obſervers were all perſons quite unac- 
lomed to the motion of a ſhip at ſea, which in this caſe was 
erally very great and quick; the veſſel they were in being 
ly of about 60 tuns burden, as the maſter informed; the 
ullneſs of which made it alſo more liable to be lifted up 
x let down again by the waves: And if the difference of 
igt occaſion d by that means was about 4 or 5 feet, as it was 
Aged to be, it muſt neceſſarily ſink and raiſe the viſible 
non by turns near one minute. The computations of the 
is altitudes are all made for the Lat. of 51 210; whereas a 
d part of them were taken under ſail, and upon different 


cs; rhe veſſel ſometimes ſtanding N. E. or N. at other 


nes S. E. for near a quarter of an hour at a time. 
rreral of theſe circumſtances may, probably, have contri- 
ted to increaſe the inconſiſtency of the obſervations : But as 


particular notice was taken ofthem at the time, Mr, Hadley. 
ments himſelf with only mentioning them. | 


The principle, on which the contrivance of this inſtrument 


ends, was laid down in Phil. Tranſ. N“ 420, in one pro- 


tion and ſeveral corollaries; the 5th of which contains the 


funds of an approximation for cortecting ſome ſmall errors, 


- which- 


* 
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which will ariſe, if the plane of the inſtrument be fufſerd 
vary too much from the great circle paſſing thro? the 2 obe 
when the obſervation is taken, There appears reaſon to thi 
that there will be very little occaſion in practice for that e 
rection; but it was neceflary to mention it, in order to 
lain the nature of the inſtrument: And as the manner of | 
58 that corollary from the propoſition may not appezr 
vious to oo reader, Mr, Hadley has here annex'd the 
monſtration of 1t. | 

Let OBC (Fig. 11. Pl. IX.) repreſent an infinite ſphere, 

whoſe centre R are placed the 2 ſpecula, inclin'd to e. 
other in any given angle, and let your common ſection c 
cide with the diameter OR C: Let BAN be the circy 
rence of a great circle (to the plane of which the com 
ſection of the ſpecula OR C is perpendicular) and BR. 
radius: Let han be the circumference of a circle parallel 
B AN, and at the diftance B & from it: Draw 50 the f 
and br the fine complement of the arch By; BD iö 
verſed. fine of the ſame. Let A be a point of an object, pl 
in the circumference of the great circle B A N, and k 
point in which its image is formed by the 2 ſucceſſive refel 
ons, as before Ieleribed; and let 4 be a point of another 
ject placed any where in the circumference of the parallel þ; 
and n its image; and let a hn be an arch of a great ci 
paſling thro* the points 4 and : The point à is at the f. 
diſtance from the great circle B A N, as the point , i. e. att 
8 5. Draw A R, AN, R N, ar, an, rn, a Rü 
R. 6 . 

By the 4th Coroll. the figures AR N and a x u, are ſimil 
and conſequently, the line AN is to the line à u, as AR 
B R is to ar, or br, i e. as the radius to the fine complem( 
of the diſtance B. But AN is the chord of the arch A 
of the great circle B A N, equal to the tranſlation of the po 
A, or double the inclination of the fpecula, and a U ist 
chord of the arch a hu of a great circle, meaſuring, the any 
aRn, by which the point @ appears remov'd by the two 
flections, to an eye placed in the centre R. Therefore, 
tranſlation, or apparent change of the place of the point 
meaſur'd by an arch of a great circle, whoſe chord is tot 
chord of the arch AHN (equal to double the inclination 
the ſpecula) as the fine complement of its diſtance from t 
great circle BA N is to the radius. : 


fer'd Miro any point C of the circumference O BC draw the 
ode ds CM and Cm to the fame fide of the point C, and equal 
o thi; chords A N and à u reſpectively, draw the radius RM; 
hat e com R and w draw R Q, and m P, both perpendicular to 


and cutting it in Q and P: RQ is the fine complement, and 


double the fine of half the angle MR C, or A RN, or 
= Wh: angle of inclination of the ſpecula. The little arch M 
e 


| repreſent the difference of the apparent tranſlations of the 
cds in A and 4; and if it be very ſmall,” may be looked on 


here, ;ſtreight line, and the little mixed triangle M mP as a re- 

to e rear one, which will be fimilar to RMO, becauſe RM 

. co:rpendicular to M, and RQ to CM, and the angles at 
Cy 


nd Þ right angles. The line C P may be taken as equal to 
and MP as the difference of the lines CM and Cm. 
refore, the little arch Mm is: to the line MP:: nearly as 
: to RQ: But CM (i. e. AN) was: to CM :: (i. e. 
as BR: to br; and the difference MP of CM and 
to the difference BD of BR and br: as CM: to BR; 
rlore, Mm, the difference of the apparent tranſlations, is 
p, the verſed fine of the diſtance BB, or to an arch 
to it, in the compound ratio of R M the radius to RQ 


ine complement of the angle of inclination of the ſpecala, 
cu double the fine of the ſame, to B R the radius, 3j. er. 
it cl | | S212 a 3 
* (M to RQ. 5 
e de obſervation may be corrected by one eaſy operation in 
att :nometry, as will appear from the firſt part of this Coroll. 


by taking the half of the angle obſerv'd, and then finding 
er angle, whoſe fine is to the fine of that half, as the fine 
plement of the diſtance BY is to the radius; this. angle 
ed will be the true diſtance of the objects. But as this 
ion, tho? eaſy, will require the uſe of figures, Mr, 
ly rather choſe the method of approximation; becauſe 
hat the obſerver retaining in his memory the proportions 
he fines of a few particular arches to the radius, may 
WW; cftimate the correction without figures, when the angle 
ct great; and by a line of artificial numbers and fines, 
always determine it with greater exactneſs than will ever 


eceſſary. h | 

hen the angle obſery'd is very near 180 degrees, the cor- 

on may be omitted; for, then it will be ealy to keep the. 

tz of the inſtrument ſo near that of the before · ment ion'd 

ri circle, as not to want any, if the ſituation of that circle 
. 1%. 9 R r LE bg 
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ROYAL SOCIETY, 315 
ter in Rhinland inches and lines; they begin at the bottom 
om 28, and end at 30; becauſe in Holland the Mercury is 
eldom lower than 28 inches, and very rarely riſes to 30 
:nches: The whole variety, therefore, in the height of the 
nercury in the barometer, is commodiouſſy comprited within 
theſe numbers; and that by means of a ſingle point put exactly 
in the place, which expreſſes the height of the mercury: The 
arometrical obſervations were taken thrice every day, at ) in 
the morning; at noon, and at 11 in the evening, at which 
times the heights of the thermometer were likewiſe obſerved ; 
the thermometer made uſe of was a mercurial one, made by 
M. Fahrenheit, according to his own table, the method of 
whoſe conſtruction is given in M. Myuſchenbroek's commentaries 
on the florent ine experiments: The ſcale is ſuch, as that the 
nercury in the tube deſcends to the beginning of the degrees, 
or o, when in winter the thermometer is put into ſnow mixed 
with ſal ammoniac ; from thence it riſes up to 32 degrees, 
when water begins to freeze; and to 214 degrees, when the 
tube is immerſed in boiling water: Theſe few remarks are 
ſufficient, This thermometer always remains ſuſpended in the 
open air, but ſhaded from the ſun; fo as truly to ſhew the 
degree of heat, or cold of the atmoſphere.” In the meteorolo- 
zical table you ſee the number 29 for the barometer, from 
which thro' the middle of the month towards the right are 
written the days of the month from x to 31, which with their 
numbers are diftinguiſh'd by blacker lines ; each day is di- 
nided by 2 finer intermediate lines into 3 ſpaces, deſtin'd for 
; obſervations for every day, taken at the time aforeſaid: The 
thermometrical obſervations are ſet down in the uppermoſt row, 
of the month from the left to the right hand: The winds, 
ther coaſting and ſtrength in the 2d, and the quantity of rain 
in the third; this laſt M. Muſthenbroek colleds in the ſame 
manner as in the obſervatory at Paris: The numbers in the 
#h row denote the quantity of water, that evaporates out of an 
open veſſel, in a ſhaded place: This veſſel is an exact paralle- 
lopiped made of lead, each of whoſe uppermoſt ſides is 6 inches 
and its height 18 inches; this veſſel is filled every month 16 
inches high, and always within 2 inches of the brim. In another 
row the phaſes of the moon are ſet down in order to obſerve 
the changes this planet might cauſe in our atmoſphere. In 
fne, in the eleventh row is ſet down the inclination of the 
magnetic needle at noon; This needle is 4 foot long, and in- 

1 1 1 


ferior to none in perfection, and deſcribed in his Magnetic, 


included in a machine delineated ibid. p. 


Jo that the right line, which paſſes thro* N. and S. infiſts vpe 


the greateſt part thereof was of different fizes ; For, ſome were 


Dr 2 * . 1 L Sue nad 94 wa * 6 
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Diſſertations p. 190. And laſtly, in the loweſt rank, is | 
down the declination of a magnetic needle, fix inches long, 


233. This machir 
ſtands upon a large flat ſtone, in the middle of his garden 


the true meridian line; and thus may at any time with gre 
eaſe and without any trouble be obſerved the declination of g 
magnetic needle : He always made choice of noon, that 
might the better compare the inclination with the declinatio 
This is ſufficient for underſtanding the meteorological tables 
and now he ſubjoins other things which could not be inſerted 
the tables, and which he obſerved aver and above what is f 
down there. e | 

In January there was an intenſe cold, eſpecially on the 6 
1Ith and rgth days; and he doubts whether any one ever < 
ſerved a ſharper froſt in theſe parts, the thermometer fall ing 
the fourth degree: In the mean time from the iſt to the 15th Wi 
Fanuary the mercury was lower in the barometer, than it us 
ally is in froſty weather: Beſides, it freez d, from whatey 
quarter the wind blew, which is a pretty rare caſe ;5 common| 
a day or two preceeding the phaſis of the moon, whether atth 
full, new, or in her quadratures, the weather changed by th 
froſt's remitting a little: This planet has ſo great an influen 
on our atmoſphere, that when ſhe begins to gravitate moſt 1 
wards our earth, and our earth to gravitate towards her, tho! 
clouds ſeem. to be condenſed, and the vaporous particles colled 
together to become heavier, than that they can be ſuſtained i 
equilibrio by the atmoſphere; and ſo they fall down in the fo 
of rain, ſnow, or hail, and raiſe winds, which by their attn 
tion produce heat, and cauſe a thaw. The form of the ino 
that fell on the forenoon of the 6. of January was remarkable 
it was all roſaceous ſtellate, or conſiſting of parte of ſtars hal 
formed or broken off: M. Muſchenbroek carefully view'd it wi 
a microſcope; it ſeemed to be of four ſpecies, yet all of then 
hexagonal, nearly reſembling that obſerved by Des Cartes a 
Amſterdam in 1673, but delineated much more accurately 
Dr. Hook in Pl. 8. of his Micrograph. p. 88. er by Cafſins 1 
the Memoirs of the Royal Academy of Sciences for 169: 
M. Muſchenbroeck accurately delineated the figures of the ſnow 
he himſelf obſerved, one of which (Fig. 2.) reſembles a roſe; 


] 


— 
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eric 1 1 . : 10 | 

5 Lola Rhinland inch in diameter; others Be and others 
| (a ” 

5 an 3 | - — "Eg 

ach ſome flakes were branchy, (as repreſented in Fig. 5.) and 

rden 00 5 = 


BY or = of a Rhinland inch in diameter. M. Muſchenbroeck 
1 not remember, he ever obſerved any like it: With it he 
led a veſſel of a paralle lopiped form, 12 inches high, and ſet- 
mo it in a warm place, it yielded half an inch of melted ſnow : 
0 that this ſhow was 24 times rarer than water; an unuſual 
tity indeed! Sedilavins, De la Hire and others have obſerv'd 
hat rare ſnow is fix times lighter than water; but again De la 
Hr: obſerved that very rare ſhow is 12 times lighter; and yet 
. Meſchenbroek obſerved it twice rarer ſtill: He would not 
ke upon him to determine how this hexagonal ſnow is pro- 
iced; the various opinions about it may be ſeen in Cartes. 


th. philoſ. Kepler de Nive ſexangul. Eraſmus Bartholin. 
it ug. 11975 Milliet. in tract. de meteor. as alſo in Phil. Tranſ. 


"92, 376. The fall of this ſnow brought along with it 
ible cold and froſt, eſpecially, after five in the evening, 
phich laſted after 12 at night: In all this time, wine, taken 


Ns a large fire, froze immediately; nay, ſcarce did it ceaſe 
ezing, when pour'd into glaſſes, that ſtood on a table, not far 
rom the fire. In like manner whatever could be turned into 
e, became unhappily rigid. A like cold pinch'd every thing 
o the 11, of the {aid month; but by a kind providence its du- 
ation was ſhort, whereby ſeveral animals and vegetables were 


lecond form, mentioned above, fell on Fay. 8. at three in the 
frerngon, conſiſting only of oblong /picula, ſcarce To of an 
Inch; in other reſpects very ſlender, and conſequently, very 
imple flakes of ſnow. | 


The froſt lated till the 22. whereby the ice became ſo thick, 


res bat upon meaſuring it in ſome larger ditches of ſtanding water 
ly WI. % henbrock found it 20 Rhinband inches thick; in rapid 
ini i treams its leaſt thickneſs was 12 or 13 inches: Yet however 


tick it was, it was entirely diſſolved on Feb. 1. to that there 
was ſcarce any trace thereof 1n ſeveral ditches in the ſuburbs of 
Utrecht ; this ſudden thaw was owing to a great deal of rain 
that fell after the 22. ; z 


In 


jt of a deep cellar and put in 4 corner of a room, where there 


preferred from deſtruction. A very rare fort of ſnow, of the 
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In the beginning of January, here and there a kind] 
of meaſles 1 affected young children; very few 4 : 
of them dying. 5 b 

And during all the time of the froſt, till it began to remj 
the city was ſcarce infeſted with any diſtemper ; the cold gr; 
ing both the fire, as it were, and the ſeeds of all kinds of di 
orders out of the air: But as ſoon as it thaw'd, that is, on Heat 
24. of January, angina's and burning fevers began the m er: 
gedy ; when thoſe bodies, that before were conſtringed by i 
ſevere froſt, were now ſuddenly relaxed by the rainy, warm a 
moiſt air, agitated by ſtarmy winds : For, on the very noon 
the coldeſt day the heat increaſed from 8 to 44 degrees on thi 
warmeſt day, according to the ſcale of the thermometer, WW 
change of heat ſo ſudden that human bodies could not poſſibl 
bear it without affecting the ir health. But we are chiefly to; 
tend to the conſid erable change in the height of the atmoſpher ee 
for, the mercury in the barometer fell ſo ſwiftly in the nig. 
between the 24. and 25, that M. Muſchenbroeck ſcarce ever u 
members a {wifter deſcent ; and it ſtood almoſt at the lowel 
ſtate, a little above 28 inches: Since, therefore, the blood. eg 
ſels of the human body, that were before compreſſed by thi 
great weight of the atmoſphere ; and ſtill more conſtringed Hes 
the very intenſe cold, were now very ſuddenly relaxed, both He 
the heat and inconſiderable weight of the atmoſphere, thi 
blood muſt neceſſarily by that means ruſh into veſſels, ſo ſud t 
denly open'd, and not deſigned for tranſmitting it; and cauſi 
an inflammation, a fever and other ſymptoms. eat 

M. Muſchenbroek here ſubjoins a ſhort hiſtory of angina" 
which prevail'd at that time; and becauſe they are not alway 
of the ſame nature, he, therefore, takes this hiſtory from his oe 
obſervations : The healthieſt and ſuch as had no ſigns of at 
ailment upon them before, were ſyddenly ſeiſed therewith in td 
middle of the night; the right almond of the ear, as was gene”! 
rally the caſe, was ſuddenly inflamed ; then immediately the fecit 
came on, with a head-ach, a rigor in the neck and back; nh") 
theſe parts felt as cold, as if they were plunged in cold water gi"! 
the following day the fever continued at the tame pitch and a 
the ſame rigor in the back: Some, who were ſeiſed with 4 
{lighter fever, falling the enſuing night ſpontaneouſly into “ 
plentiful ſweat, got up well in the morning, and entirely E 
from the diſorder, but weaken'd more than 1s uſual after a fevet dc] 
of ſuch ſhort duration ; and this circumſtance gave ſome wn . 
cion of ſome latent malignity : Others were not fo lucky; br ö 


labour 


curing under a ſeverer fever, their angina increaſed till the 
id day, tho a plentiful veniſection and cathartics were uſed 


Idi es they gave relief the third day: In the mean time the 
of di ne was of a ame-colour, and remarkably fetid; they neither 
on HM rt, nor ſlept ; they had a violent head-ach, and a laſſitude 


er all their joints, as if they had been beaten; the tongue was 


by ce diſcolour d: The diſorder went off in ſome on the fifth 
m any, its crifis a plentiful ſweat, whillt the urine continued red- 


OOn ( ; D 0 
on H adults without d iſtinction: Many who were cur'd of the an- 
ter ; Win after two days, had the continual fever recur, of which 


xy did not recover in fix or ſeven days. For ſome years back 
, Muſchenbroek obſerved, that in winter after a froſt, angina's 
ee frequent, as foon as it began to thaw ; eſpecially, if the 
au were ſudden. ; : 

Belides, there raged other continual burning fevers ; which 
ere daily heightened with a new cold fit about evening. The 
rue was dry and black; they had great thirſt, watchings, 
Wrium's, violent head-aches, during the whole diſorder ; the 
es were fixed, and immoveable, as it were, with the appear- 
xe of flaſhes of light before them: Some had a ſtiffneſs in 
he lower part of the abdomen, and ſuch made water with diffi- 
uty; the necks of others were entirely ſtiff; and the whole. 
odies of others as ſtiff as ſtatues; and ſuch could neither ſee, 
ar, or ſtir for two days before they died. Some had frequent 
orulfions a few days before death: Moft of them died on the 


nc eſcape, who had not large quantities of blood taken away 
n the beginning; tho' they afterwards uſed diluent, moiſtening, 
nd cooling medicines : But ſuch generally eſcaped, as had 
ge and repeated veniſections, and the blood thus taken ſeem- 
q not to differ much from that in a natural ſtate, haviog ſcarce 
y figns of an inflammation. The weaker ſometimes had nd: 
erous yellow aphibæ that proved infallibly mortal : This fever 
as obſerved both in infants and adults. 
At noon M. Muſchenbroek daily obſerved both the inclina- 
on and declination of the magnetic needles ; and he wondred 
dat the declination did not change at the ſame time with the 
iclination ; and this was the caſe not only for this month of 
anuary, but alſo for the whole three years he bad made theſe 
lervations. On the firſt of January he communicated new 
"ue to beth needles, that he might like wiſe obſerve how my 
the 
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n the beginning of the diſorder ; yet repeated two or three | 


| and limpid all the time. This angina ſeiſed both infants 


4 day, from the firſt onſet of the diforder : He obſerved no 
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it ſuffer d the patient to reſt ; this troubleſume cough continued 
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the virtue would continue undiminiſhed in iron; in a pretty, 
nerous inclinatory needle, it continued for two years and ah. 
and no longer: But how long it will continue in the commonſ 
compaſs needles, he could not determine by reaſon of the: 
dent to be mentioned hereafter ; yet he doubts not but that 
virtue will laſt as long as the former: For, common ſea· co 
paſſes are known to retain their magnetic virtue from Hollay] 
the Zaſt Indies and back again: As to the winds, you may 
ſerve that they have no influence on the magnet; for, the inc 
nation and declination vary for two days fucceſhvely, tho! 1 
fame wind happen to blow; and at other times, when the wi 
blows from a different quarter for two ſucceeding days the! 
clination and declination continue invariable for that tim 
Much leſs has fair weather, rain, ſnow, or ſtorm, any influer 
on the magnetic virtue; for M. Muſchenbroek ablcrved ere 
times, that both the inclinatory and declinatory needle. had 
oſcillatory motion for a whole month together; at one time i 
inclination was greater, and at another time leſs; and that d 
clination, which now is to the weſt, increaſes one day, and d 
creaſes the next, and becomes greater the day after. The diff 


rence between the leaft inclination, which was 67, and u. 
8 was 68" 287, is 1 28. The difference of im 
aſt declination to the weſt, namely 12“ 40, and the great hr 
13 20, is 40%. | 2 | 8 
Feb. 8. there was a halo about the moon from ) till þ an bo 


after 9 in the evening; its diameter was 3 and + times great 
than the apparent diameter of the moon: This is common 
reckon'd to prognoſticate an approaching ſtorm; but this ſeem 
" be without any foundation: For, it was calm the fſucceedinl 
I. | 
On the 25. ſeveral people were affected with coryza's, fron 
a gieat degree of heat in the air (conſidering the time of tit 

ear) from the 20. to the 24. which relaxed the whole hum: 
Kade the night of the 24. came on cold with a norther 
wind, whereby the veſſels of the body were immediately can 
{tringed, and an inflammation cauſed in the membranes mol 
expoſed to the air: M. 1Muſchenbroek ſcarce ever obſerved an 
coryza's more obſtinate than theſe, the inflammation of tis 
membrana Schneideriana reaching from the a/pera arteri td 
the lungs ; this cauſed a cough, which in the day-time, it! 
true, was mild and not fo frequent, but was heighten'd from I 
at night till 3 in the morning, from which time growing milder 


10 


ve three or four weeks, and upwards, without yielding to any 
remedies, as veniſection, cathartics, ſudorifics, emollients, nar- 
-atics, expectorating, and moiſtening medicines; what ſome- 
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he ; gya tobacco; which put into the noſe caus'd a very great 
hat ¶ Nirrtation, and derived the ſhargy matter towards the noſtrils: 
ea-coe:ch cough, as would not yield to this remedy, was cur'd only 
Hand by length of time. The greateſt . inclination of the magnetic 
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edle was 69 30', the leaſt 68* 25'5 the greateſt declination 
i; 20, and the leaſt 13" 10. rag Teh 1 
March 25, at & an hour after 10 in the evening, M. Muſ- 
chenbroek obſerved the firſt aurora borealis for this year, at- 
ended with ſomewhat unuſual phenomena: From the northern 
quarter of the heavens towards the weſt as far as the N. W. 
b. N, and in like manner from the north towards the eaſt, as far 
x the N. N. E, and from the horizon to the height of 207, the 
ſky was overcaſt with a very thin cloud, and fo rare, that ſtars 
of the ſecond and third magnitude ſhone thro? it, yet it was 
remarkably bright; its ſuperior limb was defined by an uneven 
edge ; ſomewhere from its middle aroſe a column, perpendicu- 
ht to the horizon, 10 above its uppermoſt limb, and paſlin 
thro! the middle of Caſſiopeia; its light was equable, ſtill an 


mmoreable, and laſted very long; nay, no rays or fiery co- 


gurora's: This aurora therefore was unuſually calm; and be- 
lides, the ſky was exceeding ſerene, with a pretty ſtrong eaſterly 
vind of the ſecond degree of ſtrength ; and yet the matter of 
the aurora hung perfectly ſtill above the region of this wind; 
luch fort of matter, therefore, either on account of its light- 
nels, or rarity, ſeems to aſcend to a conſiderable height in the 
atmoſphere ; and this may likewiſe be eaſily proy'd from other 
obſervations. | | 
Next day the remains of this aurora ſtill continued, forming 
only a thin nubecula, ſcarce ſhining, and not above 20? above 
tne horizon; it emitted neither ſhining rays, or columns, nor 


none at midnight, and afterwards eyvam{h'd without leaving 
ay trace behind. | 

Scarce was any month ever drier than this, the quantity of 
ain being only x line and : In the beginning it freezed pretty 
bard ; 10 that on the 10. of March the ice was ſo thick in all 
ne ditches, that it could bear ſkating on, and all the ſhipping 
vas blocked up: But on the 12. the froſt remitting ſomewhar, 


Vor. IX. Neg. $ and 
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mes anſwered beſt, was a revulſion made by means of tents of 


lumns were ſhot from the cloud, as uſually happens in ſuch 


extended far from the north either to the caſt or weſt ; it ſtill 
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yy time the {ky being very ſerene, the air was pretty warm 
it noon, the thermometer ſtanding at 54, 58 and 59%, 
\man bodies ſeem {ſcarce capable of bearing ſuch ſudden vi- 
tudes of heat and cold, without falling into very acute 
llorders: a very acute fever, therefore, heighten'd every day 
out the evening, together with a frequent cough, im- 
ediately ſeiſed the, patients, and exceedingly inflamed the 
ood, as appear d by veniſection: There were no peculiar 
ymptoms throughout the whole courſe of the diſtemper ; a 


reater number of patients than ordinary died; and ſuch as 
-* Weapcd, continued ill 14 days. | 


The greateſt inclination of the magnetic needle this month 
32 50 the leaſt inclination 68 10%, The greateſt declina- 
Jon 130 40' ; the leaſt, 125 $541 1: 0 

On the 28 of April at + an hour after 10 in the forenoon 
. Myſchenbroek diſcover'd a very beautiful phenomenon, and 
wich was ſeen till 5 after 11. 8 

In order diſtinctly to conceive this; ſuppoſe, the ſpectator 
p. (Fig. 6.) with his face to the ſouth, and his back to the 


he interrupted part of another appear'd, whoſe planes were 
arallel to the horizon; Z the ſpectator's zenith, the centre of 
be greateſt circle FK H G, or rather of the ring, whoſe in- 
emal diameter was 580 15“; its breadth could not well be 
fined, but it was judged to be more than 30“: He dif. 
wer d no colours in it, it appearing only white: The ſun 8 
yas in the centre of the 2d circle, which interſected the former 
12 places, K, H, and enter'd a little way into it: From the 
etion H, there was a certain 1 G in the former white 
cle, brighter than the reſt, · and of the ſame apparent magni- 
ude with the ſun; in that part regarding the ſun it was vari- 
garcd with different colours; the diſtance H G was 50% go”, 
the internal diameter of the circle A B 452 30', this circle 
was tinged with a variety of colours, it was red internally, 
towards the ſun and white, externally, and the intermediate 
olours were a pale blue; they were exceedingly bright 


that this circle was not every where of the ſame breadth, 
but narroweſt at K DH: The breadth of this ring appear d 
near twice leſs than the former; yet it was not meaſured 
with ſuch exactneſs as might be wiſh'd : This circle was 
Fouch'd by an arch of a zd circle E lying very ſoutherly ; 
Waich alſo ſeemed white, 3 of all colour: This 

2 


. 


orth, and thus looking up to the heavens ; then 2 circles with ' 


in the tract D for ſome little way: It was ſurprizing 


arch 


— 
ä — - - ; 2 by % E121 ao 
a N - 4 ay, we” 4 * 3 > 3 wh -% 4 E » 7 
7 PRI ms < 6 ca = = * 
_ I a 2 222 N 1 n - we 8 
— — Somme Bm 5 0 — — 2 
— — — — 8 


——— 
— — 


* ==] —— 
8 K <4 Mi 


. = 4 — = 


8 "LI . 7 


4s 


— : "= . 
= Ms 


* "ITE Tm" 


wy" 2 = 
* 


3 
EY” * 2 


* 
n 


r 


8 
* =, 
atomas wa 


_— 


224 MEMOIRS of the 


arch was the firſt that diſappear d; then the eaſtern part > Wit: ! 
the colour'd circle; and after that the ſouthern part E vanille 
ed; and then alſo the eaſtern portion E of the white circle lite! 
niſh'd ; and after that the weſtern _ B of the colour'd cixaWMofo! 
upon which the weſtern portion & of the white circle gif; 
pear'd, and at length its moſt northerly part. "IM 
The ſky was all the while overcaſt with ſmall clouds, int: 
rupted here and there, as it were, and neither ſo denſe, 5 
quite ſo rare; and yet they ſeemed to be at a 7 height 
the atmoſphere. Whilſt this phenomenon laſted, the un 
was north-eaſt, and between the firſt and ſecond degree 
ſtrength, and when the phenomenon vaniſh'd, it incteasd 
the 2d degree, and continu'd fo for an hour ; afterward; 
was more gentle again: This happen'd at the time of nc 
moon, the air being moderately warm; and tho! M. Myſrhy 
broek was very attentive in obſerving whether any icy of u 
tery corpuſcles dropped down from the heavens, to which, 
cauſes, the phenomena of circles might be aſcribed, as Hageſ 
Maraldi, and other learned men, had obſerv'd in parheli; 
yet he could obſerve no ſuch thing: He the ſame day was td| 
by credible perſons, that for the two preceeding days in thefor 
noon they had obſery'd a ring about the ſun. 
In this month the meaſles were obſerv'd, and tho! not fie 
quent, of a kindly nature; fo that no child, under his car 
died of them. About the middle of this month, the heat noi 
relaxing the bodies, that were before conſtringed by the laſt 
winter cold, intermitting tertians broke out; which were 2 
(as thoſe in the ſpring generally are) of a kindly nature; the 
| Increas'd with the firſt 3 paroxyſms, and then decreas'd, ceafin 
for the moſt part in 6 paroxyſms, either ſpontaneouſly, orb 
uſing hot bitters, or ſome of the lixivious ſalts, TX 
Double tertians, it is true were a little more obſtinate ; by 
yet ſo eaſily cured, that they brought no ſmall credit to the pu 
feflion. . 
Here and there aged people were ſeized with peripne 
won which were mortal, and which yielded to no 5 
meady, | T2 
The greateſt inclination of the magnetic needle this moni 
was 71?, the leaſt 68? 45': The greateſt declination 13" 35 
the leaſt, 130 10'. 8 . 5 
The beginning of Aſay ſtill preſented nothing other than thi 
diſagreeable and melancholy effects of a ſharp winter and laſting 


cold 


\ 
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11. For, no tree had hitherto budded ; only here anll chere tlie 
ricot and peach, expoſed much to the ſun in warm places, 
elter'd from the wind, began, tho' very late, to unfold their 


a] proſpect, without giving any ſigns of budding; and the 
- A n to an, no leſs welancholy aſpect : 
t after the 20 day the ſun fo plentifully gy his 
at over all the vegetable kingdom, that both leaves and 
oiſms broke out, and the ſpires of tender herbs ſeemed 


1 fruitful year; apricots and peaches were in great plenty, 


* 


1 afterwards 1 


ly in the beginning of May the nights are cold, and even 
ity ; which nip the tender embryo's of bloſſoms and fruit; 
erefore if they are late a coming out, they afford a certain 
ſpelt of fruit. | f 1 | | 
On the 4th of May at 10 o'clock in the evening the moon 
"Wh furrounded with a corona, in which there was nothing un- 
mon, and neither ſtorm or wind enſued. a 

After the 2 5th, the Lecca, a mile and a half from U7rechr, 
erflow'd the Dykes near the J//yck te Duerſtede; below this 
wn towards the ſea, the water ſtood ; inches higher than the 
ak of imminent danger, ſet in 'fome places of the dykes ; 
b water came from the Rhine, after receiving the ſnow ſud. 
enly melted by the vernal heat: From the 16th to the 2oth 
ay a prodigious quantity of ſnow fell about Geneva, which 


at feaſon; the melting of this ſnow ſwell'd the Rhine in that 
anner, and the Rhine the Lecca. | 

The month was uſhered in with mild pleuriſies, accom- 
aid with the common ſymptoms only, and they went off 
ety ſoon, by veniſection, cooling, diluent and moiſtening 
edicines : But a ſcarlet fever raged amongſt young children, 
ich infected all that happened to be in the ſame houſe; or 
 irequent the ſame ſchool : on the firſt day they complain'd of 
Pan about the region of the heart, that ſtill afflicted them 
er following days, with a great thirft ; hence the tongue 
as dry and cover'd with a white. mucus; the fever in the 
kan time was conti nual and at the ſame pitch: About the end 


ms: The limes that adorn the city walks, afforded ſtill a 


haſten their growth to the eye: And this was the cauſe 


28 0 - mate in their ſeaſon; there was alto a plen- 
ard; Wu! barveſt, the ſummer and autumn being clear and warm, 
« ht moderate Thowers of rain: It is an obſervation of ſome 
che ding in theſe parts, that a long, and not too ſharp a winter, 
re backward ſpring, portend a fruitful year: For, gene- 


nerd all the roads; a thing very uncommon in theſe parts at 


of 
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of the 3d and beginning of the 4th day, the whole habi 
body was ock. with ſmall flat puſtules ſo near . 


that ſcarce any intermediate ſpace was left : Hence the w 
body was of a ſcarlet colour: Yet there were but few puſtyl; ppb 
on the face; the eye-brows ſeem'd to have very ſmall Pun mat 
tures, and no bigger than the point of the fineſt needle ; afel 
wards the tongue became very red; the firſt 4 days the patic =” 
had no ſleep, or at leaſt it was continually interrupted, wi 1 
convulſions and a delirium: On the 5th day a drowtineſs cat nd 
on, and the redneſs abated ſomewhat, the patients having i 
conſtant fruitleſs defire of going to ſtool : The impetus of ff l 
fever decreaſed : The lips were dry and chapr, whereby A“. 
following days the fever was more decreas d: Such recover” 
on the 1oth day, with a deſquammation of the whole skin 0 kin 
the body: But in other patients the fever increaſing on the ;t - 
day caus'd delirium's and convulſions, of which they died« | 
the 8th day: This diſtemper was fatal to ſome. A 
The 3 inclination of the magnetic needle was 500 35 
the leaſt 658 2 : The greateſt declination, 39 g ; the fel al 
12. 0 | 
In Zune, the 19, 21 and 22 days were very hot, there bein 
none ſuch for the reſt of the year; for on thoſe days at noc _ 
the thermometer ſtood at 86, go, 92"; yet ſome nights in thi | 
month were very cold, as the 9, 10, 11 and 12, on which! ot 
happened to freeze. This year the ſmall pox were very ſatz 3 
The diſtin kind began this month very favourable, aq 
without any thing uncommon ; but they afterwards proved , 
much the more fatal. Towards the cloſe of the month, putr 4 

' fevers broke out, undoubtedly, owing to the great viciſſitudes o ” 
heat and cold; for, it happening to freeze the preceedin 0 
nights, the bodies of men were exceedingly relaxed by the great 0 
heat in the day time; hence aroſe acute fevers, which ye 0 
raged rather among the common people, who are more regaid 7 
leſs of their health, than among the temperate citizens. 
The greateſt inclination of the magnetic needle was 919 15; 85 
the leaſt 00 25 The greateſt declination 130 45; and tbe c 
leaſt 120 15. | | i 
In July there were few diſorders: Yet the ſmall pox fil ; 


continued, and gathered ſtrength, proving mortal 1n ſome 
inſtances: A young woman, in the prime of her age, labour: 
ing under the confluent kind, had ſuch an impetus of blood, 
that her nenſes flow'd plentifully on the fourth day 2 

| ELD. | 0041ud 
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nulual time, with which ſhe died on the ſixth. This month 
us exceeding dry; and the air fo dry that it quite parch'd 
do both plants and animals: Hence ſome inſtances of inflam- 
mator angina's, which would have prevailed more, had it 
ot rained on the 27 and 28, whereby both vegetables and 
nimals were refreſhed, = 

The greateſt inclination of the magnetic needle was 92%, 
d 1 = 39'. The greateſt declination 12 55', and 
te leaſt 12 28% : 
| In Auguſt there were frequent thunders, and a great deal 
drain. The ſmall pox ſeemed to grow ſome what milder; 
many, it is true, had them, but generally of the diſtin& 
lind; the patients were ſcarcely ſick, and requir'd no medi- 
ines; and thus they were happily cured. JE. 


removed, either with bitter antifebriles, lixivious ſalts, or 
ſil ammoniac, ſeldom exceeding the fixth paroxyſm. 

The greateſt inclination of the magnetic needle was 72® 3 
ind the leaſt 51® : The greateſt declination 13* 36', and 
the leaſt 12 25”, | 


turona was obſerv'd about the ſun; but as M. Muſcbenbroek 
himſelf did not ſee it, and as little credit is to be given the 
accounts of the unlearned, he waves the deſcription of it. 

In the mean time intermitting tertians prevailed, which 
vere more malignant than the former; ſo that for the firſt 
three or four days, after the manner of autumnal fevers, they 
emulated the continual: When the firſt ferment was over, 
they ſhew'd themſelves either ſimple or double tertians, which 
required ſtronger remedics than the fevers in Auguſt; and 
they yielding either to vomits and the ſalts, or to the bark. 
There likewiſe aroſe burning and acute fevers, greatly endan- 
gering the patients, carrying off moſt, and ſparing none, unleſs 
orcibly ſnatched from the jaws of death: A girl, of about 
x years of age, had ſuch a burning fever upon her, that the 
third day from the onſet, ſhe was not only delirious, but 
icharged a great deal of blood at the mouth, noſe, anus 
and pudenda; and within the fourth day ſhe died miſerably 


convulſed. | 
Now the ſmall pox had acquired ſtrength, and were gene- 


proved mortal to many, and made terrible havock both among 
children 


Intermitting tertians began to appear, as is common in 
Juguſt, but as favourable as in the ſpring, and were happily- 


On pt. 26, between 5 and 6 in the evening, a large 


rally of the confluent kind; on the eighth or ninth day they 
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children and adults: Let hitherto they had not arrived to alli: 
| _ higheſt pitch of malignity, as in the following months, MW) 
The greateſt inclination of the magnetic needle was 72% Won 
the leaſt 51” 45: The greateſt declination was 13 400; 1 ren 
the leaſt 13" 11', | e 
For the whole month of October, angina's prevailed, rau 
watery and mucous than inflammatory, as being accom bo- 
hied with a ſlight, or ſcarce any fever at all, the almonds en. 
the ear were chiefly ſwell'd, the àvula alſo fallen down; þ 
caſily cur d by ſtrong cathartics, and à heating plaiſter p. 
round the fauces. | „ 
There were ſome inſtances of dyſenteries, noways mon 
but napfalz cured by a doſe of bypecacuanha. 

Simple or double -tertians were neither rife nor obſting 
generally terminating in ſeven periods, and yielding to gent 
medicines. ONS ere 

Towards the cloſe of October, namely after the 20 4 
coryza's were frequent in a great part of the city, with a fes 
from an extraordinary inflammation of the membrana ſcbu en 
deriana, generally aſcribed to the cold of the 26th at nig 
when there was a remarkable froſt. | 

But the ſmall pox, which were the principal diſtemye 
this month, were the confluent kind, malignant, mortal an 
very ſmall: They made great havock in the city: And {ud 
as eſcaped, had their faces ever after much disfigur'd. 

On the 2 iſt in the evening M. Mu/chenbroek oblervd 
ſmall aurora borealis, in which there was nothing uncommonWp"< 
In the very north point, from an arch'd cloud, elevated 
little above the horizon, aroſe, as is uſual, bright column 
neither riſing high, nor very ſhining: The whole phenome 
non ceas'd in an hour, and began at 7 after ) in the evening"! 
By the news-papers, it appear'd that on the ſame day a 
aurora borealis was obſerv'd in Italy. 

The greateſt inclination of the magnetic needle 1 
729 20'; the leaſt 30 45: The greateſt declination 130 45 
the leaſt 13* 200 
Nov. 16. a very bright aurora borealis appear'd, and ſud 
as M. Muſchenbroek never obſerv'd any like it, eithe 
as to fize, brightneſs, or the ſurpriſing mimickry of 1t 
different appearances: It was very large, and ob{erv'd in 


ſeveral cities of Holland; at Leyden by M. Zumbachius, a en 
at Rotterdam by an anonymous perſon, who deſcrib'd it = 
the literary journals for this year ; the former . 1 
5 ier 
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ſgettation expreſs: It was likewiſe obſerv'd at Berlin 
M. Kirch, and inſerted among his aſtronomical obſerva- 
ins, M. Muſchenbroe diſcover'd it at about 8 in the 
rening; at that time it poſſeſs'd the north, eaſt and ſouth 
arts of the heavens, the weſt alone being free from it. The 
ky was ſerene, but a white and opaque cloud, 15 degrees 
wore the horizon, began from the north, extending from 
tence beyond the eaſt, but terminating by an oblique edge 
| the horizon; ſo that between eaſt and ſouth, it deſcended 
low the horizon. This cloud darted forth white, ſhining, 
at not very bright rods, ſome of which were carried direct, 
xd others oblique to the zenith: Sometimes ſuch, as aſcen- 
:d from different parts, met together there, and then 
tiled about with a vortical motion, went off to the ſouth, 
elt, or ſome other intermediate point, falling down, as it 
ere, towards the horizon; a thing often obſerved by others 
1017074 boreales : But now in the eaſt a huge, threatning, 


cryerc&t column ſtood perpendicular to the horizon, which 


emed fix degrees broad, and 45 degrees high: This huge 
ay was not ſo fleeting as the flighter radiations, for 1 
hoſt part of a very ſhort duration, but for ſeveral minutes 
ominued without changing either its figure or magnitude; 
et it was carried with a flow motion towards the ſouth, and 
02 quarter of an hour it vaniſh'd. At the ſame time in the 
duch, about 24 degrees high, were two ſhining columns, 
uralle] to the horizon, large, broad, and extending in length, 
ne extremity of which regarded the eaſt, the other the weſt: 
They were ſeen in this manner for three minutes, then they 
pproach'd ſlowly to each other, and were both blended toge- 
her, and in two minutes after entirely vaniſh'd, without 
aving any trace behind, and the ſky there remained ſerene: 
at very beautiful phenomena were ſeen at half an hour after 
ne; for, a very broad column roſe perpendicularly above 
be horizon, in that part of the heavens, 20 degrees from the 
orth towards the eaſt; this was red as glowing hot iron, 
lenfer than the other whitiſh rods ; for, ſcarce could a ſtar of 
be firſt magnitude be ſeen thro' it: This was ſeveral times 
enewd; ſhone for five or ſix minutes, and becauſe a new 
ne roſe up continually, it laſted for upwards of an hour: 
it the ſame time there aroſe from the north towards the 
enith a rod of very white light, that blazed much; it was 
ery bright where it adher'd ta the cloud, and darker the 


mer nt aſcerdsd; its breadth was much leſs than that of 
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the former: It mov'd ſlowly from the north along the « 
to the ſouth, parallel to itſelf. At 10 o'clock the ſky | 
around was on a blaze, and the four quarters of the hear: 
ſtrove, as it were, which ſhould outſhine each other 
N ; for, now that part of the heavens, between n 
and weſt, which hitherto had been quiet, emitted at differ 
times a great number of very bright rays, that were carti 
partly towards the zenith, and partly in an oblique ſituati 
to the horizon from north to weſt: In a moment after, 
north-eaft wind ariſing, there was a very beautiful appearang 
and ſuch as M. yoann ga never obfery'd either before 
after: Hitherto the matter of the aurora borealis remain 
unmov'd above that tract of the atmoſphere, where the wy 
blew; but the wind aſcending a little, graz d gently ala 
its lower part, and carrying off portions of it here and the 
made the heavens ſhine with interrupted coruſcations, th 
mov'd very ſwiftly, like undulating waves: He obſerv'd i 
for upwards of an hour in the eaſt, not that its appear; 
was conſtant ; at one time it was ſeen, and again it was qui 
for two or three minutes, and was ſoon renewed again; ſo th 
ar ſhone by fits. M. Myſchenbroek wiſhed he could ba 
mark'd all the grams that appear'd at the ſame iim 
but they were ſo numerous that 1000 eyes were not ſuffici 
for the taſk; and when he directed his eyes to one pan, 
thouſand things worthy obſervation eſcap'd him in the opf 
Hite part behind. After 10 o'clock there aroſe in the we 
as far as the north a ſeries of three black clouds, at differs 
Heights above one another; the loweſt was arch'd, with! 
legs inclined towards the horizon; the other two, diſtinct ir 
each other, were defined by fireight ends parallel to. 
Horizon; from theſe were emitted ſhort rays, that ſcar 
ſhone, like the tecth of a comb, as it were; in ſome pl 
brighter and much longer, like a bright ſmoke tumblingo 
of a chimney. At 11 hours the heavens till ſhone from; 
quarters, eſpecially the ſouth; not that the columns a 
from the ſouth towards the zenith, but they were deptel 
from the zenith towards the horizon, being driven by 20 
therly wind from the north along the zenith towards ti 
ſouth: By this time the wind had increas'd to the feco 
degree of ſtrength, whereby the appearances ſeem' 
diminiſh ſlowly ; the columns were not fo frequent, a 
Morter duration, and ſooner roll'd along till at 12 oc 


the {ky began to be overcait; in a little time after it cleart 
| l 
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„ geain, but with a much leſs brightneſs than before: At 


ep doch at 2 o'clock in the morning the whole ceas'd, there 
ity if remaining ſome denſe clouds, and ſome white ones, that 
heave (od unmoved in the weſt, north and eaſt, at about 45 de- 
ther nees above the horizon, the reſt of the heavens continuing 


Fence: Whilſt this appearance laſted, the ſky was ſo clear, 
wat M. Muſchenbroek could diſtinguiſh the larger characters 
[Imoſt as eaſily as in a clear night, when the moon ſhines, 
nd is not at the full: When the whole heavens were on a 
laze, there was then no fhadow projected from the houſes : 
This lumen boreale happened after a foutherly wind, that 
blew hard the night before, 
In this month M. Mufchenbroek obſerv'd ſome rheuma- 
ſms, which, accompanied with the common ſymptoms, 
ometimes yielded to medicines; yet at other times they 
carried off the patients, by throwing the morbific matter 
ether into the 3 or inteſtines: There was likewiſe a 
pleuriſy, but of a kindly. nature, and eaſily removed by 
repeated veniſect ion, and cooling, diluent medicines: But 
M. Muſchenbroek with horror reflects on the ſmall pox, 
which were ſo peſtilential and malignant, that, probably 
they never were more ſo, ſcarce a houſe in Urrech; eſcap'd 
them: In November there commonly died 20, or at moſt 2; 
erery week; but what havock did the ſmall pox make at 
this time? In the firſt week were reckoned 65, the ſecond 
:4, the third 69, and the fourth 59. When the plague 
raged moſt in recht, according to the accounts from hiſ- 
ry, there did not die ſo many in a week. The ſmall pox 
carried off ſome on the fourth or fifth day from the firſt onſet; 
others on the Sth, 11th, 14th, 16th; nay, a month after, namely, 
waco the patients bodies became corrupted with the infec- 
ton. And ſuch as eſcap'd were in the greateſt danger; and 
ſometimes ſuch, as had the favourable ſort, and with the 
belt igns, died ſuddenly; and others recover'd, who had had 
the worſt ſymptoms, and ſeemed to be infected with a gan- 
grene : At this time no one could aſcertain the life of any 
patient, as the diſtemper continually eluded the moſt {killful 
in the profeſſion: Sometimes, it is true, there were great 
hopes, but there was no certain prognoſtic. M. Muſchenbroek 
himieif aw and had under his care ſome patients, on whom 
the ſmall pox had broke out again after the 14th. day, in 
pretty great numbers on the face and the reſt of the body, 
and which ſuppurated only ” the 22d day, yet ſuch 
t 2 1G 
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preſcrib'd nothing ſav'd the moſt patients: Some Kkill'd thy 


cooling ones: Veniſection on the firſt days before the en 


of December ſome tertians aroſe, but exquiſitely favourabl 


nied with the uſual ſymptoms, 


— 


71 


Win 


He has often ſeen the tongue, palate, and gums ſo ſull 
the ſmall pox, that one could not find a place the breadth 
a muſtard-ſeed free of them : But all ſuch patients died; ] 
obſerv'd them for ſeveral days make white ſtools very ful 
pus; ſo that the whole inteſtinal tube was no other than 
repoſitory, as it were, of the ſmall pox, and the ductus li 
chus itſelf was beſet and blocked up with them; ſome ofths 
died, and others recover'd: M. Myſchenbroek compiled yg 
accurate hiſtories of a great many of theſe patients, that 
might learn the ſurpriſing nature of this diſtemper ; but t 
are too prolix, to be inſerted in theſe journals: He yi 
ſome one were ſo lucky as to find out a ſpecific for this « 
tagion: After M. Muſchenbroek had tried ſeveral thingy, 
found that ſuch patients were the luckieſt, who were leſt 
themſelves without any medicines: Hence ſuch phyſician 


patients by officiouſly giving them an infufion of ſheep's dy 
and others were not more ſucceſsful with their acid ſpin 
as ſpirit of nitre or oil of vitriol in their ptiſans, c. 
medicines and ſudorifics were as prejudicial, as diluent 


tion of the puſtules was almoſt infallibly mortal: M. My{ch 
broek is both aſham'd and griev'd to ſay any more ont 
diſtemper, the great reproach of the profeflion. 

The guxeateſt inclination of the magnetic needle wa 
degrees, the leaſt 7c 35 The greateſt declination 
159 28˙ the leaſt 13". LE, 

The month of December was exceeding rainy; and in 
four years M. Muſchenbroek carefully made ſuch obſervation 
he does not remember that a greater quantity of rain f. 
it being four inches and a half. On the ſixth day them 
cury in the barometer was lower than ever it had been int 
whole four years, being at 27 inches 10 lines. 

The ſmall pox ſtill raged as in the former month; yet th 
were leſs mortal, becauſe the number of ſubjects on whit 
the y might exert themſelves was fewer. About the midd 


as was alſo a pleuriſy, that carried off a few, and accon 


The greateſt inclination of the magnetic needle this mon 
was 7292 48'; the leaſt 71 10“. The greateſt declination v 
130 217, and the leaſt 130 13', . 


* 
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) full MW The whole quantity of rain that fell this year was 25 
adh 1i11c1d inches 1 line and 4 perpendicular height: The 
ed: entity of water, that evaporated out of the open veſſel 
tove deſcrib'd, was equal to 32 Rhinland inches 2 lines and 
| Should any one aſk, if a greater quantity of water eva- 
rate than falls down, what becomes of it? In anſwer, let 
im conſider, that the quantity obſerv'd by M. Muſchenbroek 
ends from the water, and not from the earth, upon which 
awithſtanding the rain falls; conſequently, if the quantity 
rain, that falls in theſe parts, had likewiſe its origin 
berefrom, and the ſuperficies of the earth were as large 
that of the water, a twice greater quantity of water 
early muſt neceſſarily aſcend in the form of vapours, than 
bat ſeems to fall down in the form of rain. That a greater 
uantity of water evaporates than what falls in rain is the 
ze not only in theſe parts; but M. De la Hire obſerv'd the 
ime thing in France, as may be ſeen in the Memoirs of the 
yl Academy at Paris for 1703. N r 
Whoever ſurveys the magnetical obſervations, cannot but 
e ſurpriſed at the viciſſitudes of inclination and declination, 
o which magnetic needles are daily ſubject in the ſame 
art of the earth: Hence it is impoſſible for one from the 
own declination of the needle for {ome time before, to con- 
lade that he is in the ſame place, when he obſerves the ſame 
ſeclination: For, the variations are very irregular: They by 
0 means agreeing with the changes of the atmoſphere, axther 
s to its degree of heat, weight or motion: Wherefore, the 
auſe, which directs the magnet in the boſom of the earth, 
b not to be ſought for above itſelf; this will neceſſarily be 
ubje& to perpetual motions, and theſe do ſteel needles obey 
on the ſurface of the earth. Upon examining his obſerva- 
tons for the whole year, M. MuſchenbroeR doubted, whether 
It ſhall ever be poſſible to promote the doctrine of the magnet 
ſo far as to be able to bring its declinations to certain rules, 
and to predict them at ſtated times for any part of the earth: 
Nerertheleſs it will neither be unprofitable nor unpleaſant to 
collect ſuch obſervations; becauſe they may at ſome time 
or other happen to ſhew more of the caule, than we could 
ave expected, | 
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Pearance of a looſeneſs only, without penetrating into the p 


extremes, is not for bamſhing ipecacuanha altogether out 


of excellent medicines among ancient phyſicians have been | 


ſtance, which has the skin only rubbed off, obſerve the di 


therefore, confiders the different circumſtances of a loofen 


of #pecacuanha: But the former afterwards endeavours 


———— —————— — 


Concerning the Difaculty of curing Fluxes ; by Dr. C 
FIR burn, Phil. Tranſ. N“. 425. p. 585. | 


FF reading Dr. de Fuſſieu's memoir, about the preſent 
grace of ipecacuanha in France, and the method he 
poles for redreſſing its defects by Simarouba, a root broy 
505 Cayen in America, Dr. Cockburn was furprized to fin 
remedy, almoſt adored for half a century, to have fallen i 
the utmoſt contempt ; a ſpecifie, (a very ſhort and ſatisfad 
word) entirely neglected by its moſt zealous votaries. 

learned profeſſor alledges, that this great revolution in t 
fame of i pecacuanha, is owing to its having been unskik 
adminiſter d: Phyſicians commonly confidertng the general x 


ticular cauſes which ſuppaxt it, and require on that acc 
different methods of curing it. M. de Juſſieu, avoiding 


the practice of phyſic, as many of its diſappointed ado 
now do; becauſe it is not the infallible ſpecifie they var 
imagined it to be. 1677 
This common miſapplication of medicines, or our ignotai 
of the particular circumſtances of a diſeaſe, when it requir 
different method of cure, is the very reaſon why great num 


becauſe they were not underſtood. Take a broken ſhin, for! 


culty the beſt and honeſteſt ſurgeons have to cure it: Go 
Aetius and others, where you may find a ſafe, eaſy and ip 
cure, which as the ſame aurhor on another occaſion  obſern 
the people make flight of; becauſe they do not knÿëw 
danger or trouble that often attend it. 30 
A looſeneſs is more liable to be miſtaken than the great 
number of other diſeaſes ; becauſe it is produced by 2 im 
diate cauſes that are very different, when the reſt haue 
cauſe only, however great the diverſity of particular caſes n 
appear to be, A fever, for inſtance, has but one caule, 
the variety of fevers, or the various appearances of a feveri 
infinite, and never can be claſs'd by obſervation : Thel 


obſerv'd by Dr. de Juſſieu, and that occaſion the miſapplicati 2 


make the latter's account more perfect; for, thereby py 
cians will be able to have more perfect intent ions and view 
curing than hitherto they have had. 1 
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When great crudities, ſays Dr. de Juſſieu, and indigeſted 
fff in the firſt paſſages, or an obſtruction in the vi/ters 
of the lower belly, are the cauſe of a looſeneſs, we may 
always expect the common good effects of ipecacuanha 
for a cure. On the contrary, when #pecacuanha is given 
ozinſt an hepatic dyſentery, or againſt a great diſcharge 
of blood upwards or downwards, often occaſion d by a purging 
medicine that was given for a cure of the looſeneſs, no ſuc- 
els can reaſonably be expected from the ſpecific ; far leſs 
haye we any hopes, when ipecacuanha is given for the cure 
ofa looſeneſs that ſubſiſts on an inflammation of the lower 
telly, or when ſharp and fixed pains give us a ſuſpicion 
that the dyſentery has a cancerous ulcer for its cauſe. | 

As there is no difficulty that is peculiar to a dyſentery, and 
not common with the dangers of a diarhœa, the terror of 
bod not excepted, it muſt be acknowledged that any vomit 
; well as ipecacuanhe is a proper cure againſt ill digeſtions 
d crudities in the ſtomach, as Hippocrates anciently ob- 
d; and has been believ'd by all phyficians ſince his time: 


& that there is nothing in the French ſpecific that is not in ſalt 


f viirio] ; which we find held its reputation in curing dyſen- 
ries longer than sPecacuanha is like to do. | 

lt is more ſurpriſing, that this way of curing a looſeneſs by 
rcacuanha was not looner determined. Nothing beſides the 
lle talk of a ſpecific, that excludes all reaſoning and reflec- 
on, could have made men eaſy under ſuch groſs ignorance. 
[he very inſtance given us by the late excellent Dr. Tourneforr, 
nthe caſe of his tutor Petrus Sylvanus, is a ſufficient proof, that 
elacuanha is no charm of a ſpecific; but that it cures by its 
racuating : For, when the weakneſs of Sylvanus made them 
autious in adminiftering the ſpecific, the diſeaſe: held us 
round againſt the charm, and its adorers ; till deſpair drove 
he phyſician upon larger doſes, the laſt refort of the van- 
nuiſh'd; and they produced evacuations by vomit and ſtool, 
nd thereby his health in one night. £0 | 
It would be ſuperfluous to obſerve any thing on what is {aid 
bout the Simarouba, and how far it may remedy the defects 
if ipecacuanha ; the trials of it being few, and not ſufficient to 
etermine the univerſality of its uſe : Far Jeſs does the Dr. 


nquire, whether the Weſt-Iudia plant has any relation to the 


latir from the Eaſt- Indies, mention'd by Pliny Hiſt. Nat. 
#, 12, tho' he wiſhes Dr. de Juſſien, had prepared the Si- 
| marouba 
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marouba with honey; fince the great cures (recorded by Pj; 
performed by the Macir, might be aſſiſted by its being 
ard in that way. The Dr. then proceeds and makes | 
>regoing account more perfect, more obvious, and better fir 
to fix the views of phyſicians in the point they are to purſ 
For this purpoſe he gives a plain account of the ſeveral ſpe 
ol a looſeneſs, and in each of them he applies the different ki 
of remedies made uſe of for their cure. Thus we ſhall p 
ceive the proper adminiſtration for every looſeneſs, and hi 
far any of * A is left without a cure. 
The anatomy of the guts alone informs us, that the in 
diate cauſe of every looſeneſs, whether ſymptomatic or eſſ 
tial, muſt either be a quicker conveyance of the common qu 
tity of concocted food, and of the Jiquors that are commor 
mix'd with it in the guts: Or the cauſe of a Jooſeneſs is a prea 
ſecretion than ordinary of a watery ſubſtance from the blu 
into the guts, and brought into them by the pancreas, and 
rious other glands. In both which caſes there muſt need. 
a larger diſcharge of liquid excrements by ſtool than uſi 
or there muſt be a loofeneſs. A looſeneſs, produced by 
firſt of theſe cauſes, admits of great variety ; both on account 
the different ſtimuli, and even the different degrees of f 
ſtimulus in each of them. The ſizmulus, for inſtance, of i 
geſted food, fruits and the like, differs very much from th 
of gall. The firſt ſort is confined to the ſtomach and inteſtine 
in which caſe the diſeaſe is often a cure to itſelf: Wher 
the ſtimulus of gall is greater, and the cauſe is more pem 
nent, and ſeldom carries off itſelf. The degree of the ſtim 
may be determin'd by ſome other concomitant ſymptoms 
Mime, glair, &c. But when the fſfimulus is occaſion'd by f 
piles, an ulcer, or a ſtricture in the guts, it is vaſtly m 
violent, and departs from the common cure of a Joofenek 
whereby phyſicians are often ſubje& to fatal errors, and gn 
miſapplications of their medicines. The watery looſeneſs, pt 
duced by the other immediate cauſe, is, indeed, deploradi 
becauſe a method of curing it, is not commonly known. 
is not only as a principal, but it is a ſecond in the beglonin 
at the end and in the intermediate times of all other difeal 
and even in old age, when nature is ſubmitting to the power! 
death ; when phyſicians call it a colliquative looſeneſs; beca 
it ſeems to melt away the fleſn of the patients. Petrus Sul 
Diverſus, a moſt approv'd phyſician, affirms in lib. de fy 
P. 188, 189, that it is vain for a phy fician to attempt the c 
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. Carolus Piſo, who endeavours to explain it; and the 
| fagacious Lag. Riverins, after trying all the common 
abods, give us no better hopes of 2 cure. Ws | 
is now manifeſt, why a looſeneſs, that in all outward ap- 
zance is one and the ſame thing, and promiſes to yield to 
fame remedy, is vaſtly different in the manner of curing it. 
urexperience has contradicted our belief; and the remedy 
i has prov*d effrctual and ſufficient in one caſe, has prov'd in- 
£4ual and uſeleſs on other occaſions; on which account re- 
dies are very liable to be miſapplied. 5 
To prevent this misfortune, in a great meaſure, for the fu- 
re, Dr. Cockburn conſiders the medicines commonly made uſe 
by phyſicians for the cure of a looſeneſs; and how they 
j moſt properly be er to that end : For, thus we mult 
wcive the particular caſes wherein they are like to be uſeful, 
d when they are not like to be of any uſe at all. Aſtringents, 
binding medicines, were the firſt employ'd for the cure of 
lotenrts, as well as of every other evacuation : But Hippo- 
res obſerving that a Jooſeneſs was often the eaſieſt cured, 
hen it was attended with vomiting, yomiting medicines were 
noduced on that account. On a like — purging 
edicines were admitted by Celſus; becauſe he found the 
ging the cure of itſelf ; or that the looſeneſs went off by 
ing to ſtool for a few days: But he adviles phyficians to 
te care that the looſeneſs does not run longer than 7 days, 
d that it is not attended with a fever: For, in that caſe the 
frefs is not critical and ſalutary, but ſymptomatical, and 
lens on the ruin of the patient. All theſe obſervations have 
t been found univerſally true ia many other countries: 
, Cælius Aurelianus, a moſt accurate obſerver of diſeaſes, 
lases and Avicenna, blame this free ule of purging and 
iting, and this may be juſtified by what ſhall be ſhewn anon. 
trow that we may apply this artillery of phyſicians againſt 
e: general cauſes of all looſeneſſes, tha Dr. begins with the 
| ancient of the mention'd methods, which was practis'd 
Prodicus Sglymbrianus. whole ſchool was adorned by the 
rine Hippocrares. Binding medicines, as the Dr. obſerv'd, 
Te employ'd for the cure of every evacuation, and are ſtill 
e refuge of phyſicians, when all other methods have been 
cd, under their own condn& and direction; they tacitly 
re the preference given to all orher medicines: Tpecacuanha, 
WT inftance, is preferr'd to any other vomit, and rhubarb to 
Vother purge ; becauſe they are more aſtringent than any 
Fo + - Un 1 


pf a remedy, and too frequently have recourſe to the omnj 
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other of the tribe. So far do phyſicians extol the pouet 
aſtringents, that many of them affirm, that any looſeneſs n 
be repreſs'd by them, if they did not think it unſeaſonable 
improper. However it may ſtand with theſe boaſters, it 
very certain, that theſe medicines only affect a looſench i 


caſion d by a ſtimulus; and if this be ſmall, the loo"! 
may be cur'd by it: But if the degree of the ſtimulu | 
greater, the aſtringent medicine is either not able to put a fn at 
to it, or it will tear the patients with gripes if it do. It iN. 


the {ame account of a ſtimulus, that a vomit or a purge is p 
perly premis'd to other medicines, if it conſiſt with the ſtrey 
of the patient: But after all, the ſtorchouſe of phyſicians ſer 
fo be exhauſted in curing a looſeneſs that proceeds from in h. 
geſtion, or gall : But if the ſtimulus be from the piles, er 
ulcer, or a ſtricture in the guts, phyſicians are at a loſs for w 


rent aſtringent, without any ſucceſs. Here 1s a real want, 
inability and unskilfullneſs in our work, and leaves too mui 
room for miſapplying medicines. But if we turn theſe eng 
of vomiting, purging and binding, -upon the other gere 
cauſe of a Jooſeneſs, they either fall very ſhort, or like a lit 
water thrown upon a large fire, they rather inflame than 
tinguiſh it. Hippocrates, it is true, does not mention 
watery looſeneſs Coac. Prænot. 134. prædidt. $1. but he f 
many things that peculiarly concern it; which Joins not u 
derſtanding blamed him for obſcurity in this 19 Piſo & 
4. Cap. 1. OH. 54. gives a very plain deſcription of th 
Jooſeneſs, and his obſervat ion is admitted by every ſueceedi 
Phyſician. The deſperate ſtate of the watery looſenels 1 
formerly mention'd from the confeſſion of authors of the great 
knowledge and veracity ; and phyſicians ſhall for ever find th 
Jooſeneſs to become more violent the more they preſs it vi 
aſtringents, vomits, or purging medicines. The boafted a 
nipotency of putting a ftop to a lootereſs at pleaſure m 
ſerve another uſe with the patient; tho“ it may not be al 


to put the deſir d ſtop to his purging. There is even a final | 
larity in the cure of this looſeneſs, which the Dr, thinks s 
not hitherto been obſerv'd. In every other kind of Joolenpiecc 
the ſtools acquire a conſiſtence, when they begin to be cute 
but in the watery looſeneſs, the ſtools commonly leſſen pff 
quantity, 'tho' not in their looſeneſs. Ihe Dr. would ! 
ſomething of opium, a medicine often made uſe of for the cu I 


of every kind of looleneſs, but as it neither acts as an aſt 
| | gel 
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nor in a way obſery'd by phyficians, it muſt ſtill remain 


ono other defiderara, 


Dnabl: Ac | C | | <a. & | 

, Account of a Comet ſeen Feb. 29, 1731-2; by Mr. Dove. 
— ſ Phil. Tranſ. N“ 42 5. P. 393. 7 
hof, PHE 29. of February, at about + an hour paſt 10 at 


night, as Mr. Dove judges (having had a good obſerva- 
1 at noon) they were in Lat. 34 28' ſouth, and Long. 12* 
w. from Cape Bonne Eſperance, the moon ſhining very 
abt, being near the full, they obſerved ſomething very 
ght riſe about the weſt, paſſing from weſt to eaſt in about 
e minutes between the moon and their zenith, and to the 
thward of /Pica virgins ; it carried a ſtream of light 
er it about 40* long, and 1* or 1 and 4 broad: The 
jzhtneſs of the moon outſhone the comet as it came near 
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* 10 Experiments of the Frictions of Pallies ; &y Dr. Deſa- 

| - . 2 on 

eng ouliers, Phil. Tranſ. N' 425. p. 394. 5 

gene | HE firſt experiment was made with a tackle of five. 
a lit braſs-ſheevers in iron frames or blocks ; that js, three 


an efWcerers in the upper block, and two in the lower. 

n Having made an equilibrium by hanging one hundred and 
e H quarter at the lower block; and a quarter of an hundred at 
ot e running rope; he added 1) pounds and a half before the 


TY; 


- wer could go down and raiſe the weight. 
f th 


Exp. 2. Two bundred and a half being balanced by half 
hundred, the addition of 28 pounds made the power raiſe 
be weight, © 
NM. 9. The ſheevers were five inches in diameter, the pins 
af an inch, and the ropes three quarters. 5 
lathe firſt experiment 17 pounds and a half exceed by four 
hounds and a half the ſum of the friftions deduced from the 
beory : But in the ſecond experiment 28 pounds exceed the 
um of the frictions but one poun c. 
The reaſon of this appeared to be, that the rope at firſt 
vas too big for the cheeks that held the ſheevers : But in the 
ccond experiment, where the rope was more ſtretch'd, it was 
omewhat diminiſh'd in diameter; and conſequently brought 
ff from rubbing ſo hard againſt thoſe checks. 
From knowing the quantity of friction @ priori in ſuch 
large tackles, we may Know what to expect in practice: For, 
{ one man, who for a ſmall time can exert the force of one 


us”. hundred. 
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hundred pounds, thinks that he may draw up a ſtone, 0. 


ru 

| roll of ſheet-lead, or any other ſuch weight to the top of 10 
houſe with a tackle of five (becauſe this would feem fac C t| 
from mechanical principles) will find himſelf miſtaken Wire; 
account of the friction, which will not be ſurmounted vi pe: 
out an additional force of 50 pounds, 8 ji 

| Farther Experiments concerning EleQtricity ; by Mr. Steph * 


Gray. Phil. Tran. No 426. p. 397. ent 


BO UT the latter end of Auguſt 1732 (Mr. Gray H. 
ing at Mr. Hheeler's) after having repeated the expef en 
ment of making ſulphur attract leaf-braſs in vacuo Met 
Wheeler having a very good air- pump of the larger fo 
made by Mr. Hauk hee) they ſuſpended from the top of 2 fire 
ceiver, which was firſt exhauſted, a white thread that hub 
down to about the middle of the ſame : Then the recei to 
being well rubbed, the thread was vigorouſly ajtratted by ii. 
when it was at reſt and hung perpendicular, the tube « 
rubbed, and being held near the receiver, the thread y 


- 


attracted towards that fide of it: If the tube were remove 


'Y 
aid t 
— 
et | 


ſlowly, the thread returned to the centre of the receiver M 
but when mov'd ſwiftly, the thread was attracted by the en 
Polite {ide of the receiver: If the hand were held near thi « 
receiver, and mov'd haſtily from it, the thread was attract d 
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by the oppoſite fide, as before. This ſeemed at firſt difficy 
to be accounted for; but upon farther conſideration they co 
cluded it proceeded from the motion of the air made by th 
tube; and in the other caſe by that of the hand, which to 
off the attraction from that fide, and not on the other fid: 
So that as Mr. Wheeler very well expreſſed it, by this mei 
the balance of the attraction was taken off. | 
They made another experiment by ſuſpending a thread« 
the top of a ſmall receiver, and whelming a large one or: 
it: Then by firſt rubbing this, and holding the rubbed tub 
near it, the thread in the middle receiver was attracted i 
that fide of it where the tube was held. Pr Þ 
An experiment ſhewing that attraction is communicate 
thro' opaque as well as tranſparent bodies, not in vacuo. 
There was taken a large hand-bel], the clapper being fil 
taken out, and a cork ſuſpended by a thread from the top d 
the bell, the cork being ſmear'd over with honey : Then the 
bell was ſet on a piece of coach-glaſs, which had been wel 


rubbed, on which the leaf. braſs was laid: Then the tube o 
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e, o rubbed, and held near the handle of the bell, and after- 


0p of 
al 
ken 


d wi 


ds near the top and fide of the ſame, the bell being taken 

there were ſeveral pieces of the leaf. braſs ſticking to the 

ney'd cork, that had been attracted thereby: It likewiſe 
near d that ſome others of them had been attracted by the 

1, being removed from the places they were left in, when 

ered by It. | Sls | 

dome ks after Mr. Wheeler told Mr. Gray of an experi- 
ent he had made in vacuo, when the latter was gone from 

n. He took a ſmall receiver and in it he ſuſpended a 
read, and over this four other receivers all exhauſted, and 

» thread was attracted thro” all the five receivers, and he 
bought the attraction was rather ſtronger than before, when 

ingle receiver only was made uſe of: But inſtead of wer 
ather, he made uſe of a cement Mr. Gray had recommend- 

{ro him, vis. bees-wax and turpentine, which was what 

. Hoyle made uſe of in his experiments with the air pump, 
id that, as Mr. Gray told Mr. Wheeler, it was his opinion 

e attract ions would be much ſtronger, the ſteams of the 

et leather taking off ſome of the attracting force. 

Mr. Gray proceeds to give ſome account of the experi- 

ents made at Mr. Godfrey's ; the firft of which was giving 
nattreQion by the tube to a boy ſuſpended on hair-lines, 

id that by the intervention of a line of communication, the 
taQive virtue paſſes to another boy that ſtands ſeveral feer 
iſtzvt from him. But before he go any farther, he gives an 
ccount of that experiment of the attractive power that is 
ammunicated to the boy ſtanding on roſin. 

June 16. 1931, in the morning, My Gray took two pieces 
f white roſin made into round flat cakes of ſomewhat more 
han eight inches diameter, and two inches thick. Theſe 
ere laid down on the floor of his chamber to near each other, 
hat the boy might ſtand with one foot upon one cake, and 
th the other upon the other cake of roſin: Then the Jeat- 
als being laid under his hands, the tube rubbed and held 
ear his legs, caus'd both his hands to attract and repel the 
eaf braſs to the height of ſeveral inches: Or if there was 
ad leaf braſs under one hand, and the tube held near the 
ther, there was an attraction communicated to the farther 
and; and when the tube was applied either to his hands or 
ect, there was an attract ion communicated to his cloaths: S0 
hat a piece of white thread being held by one end, the other 
ad would be attracted at near the diſtance of a foot er 

| | 5 that 


* 
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that the attraction is altogether as ſtrong, if not ſtronger th, 
when the boy was ſuſpended on hair-lines, 5 

Now as to the firſt experiment at Mr. Godfrey's : One 
the boys being ſuſpended on the hair lines, and the otbe 
ſtanding upon the two cakes of roſin, the boys holding hand 
with each other, under the boys hand that ſtood on the rok 
was laid the leaf-braſs; then the tube being rubbed, and hel 
near the boy's feet that hung on the hair-lines, the hand 
the boy that ſtood on the rofin attracted ſtrongly. Then the 
was taken a four foot rule and given the boys to hold b 
each end; and there was the ſame virtue of attraction com 
municated to the other boy as before. After this a line « 
packthread was given them to take hold of by the end 
and there was an attraction communicated from the one en; 
to the other, with as much vigour as by any of the other me 
thods before. mentioned. This experiment was made Spt. i; 
1732. 
5 Mr. Gray firſt made the following experiment 
There was taken a rod, compos'd partly of wood and partly 
of cane: It was 24 foot in length, and in form not unlike tw 
fiſhing rods ſuppoſed joined together at their bigger ends 
This rod was ſuſpended horizontal by two threads of filk 
Over this about two foot from the ends was ſuſpended a ſmil 
bazel wand, about five foot Jong, at right angles to it, by 
not touching the rod: Then going to the other end of the 
rod, the tube being excited and held near it, repeating the 
ſame three or four times as uſual, and, going to the haze| 
wand with a ſmall white thread, he found that it attraQed 
when held near any part thereof. The next day by Mr 
Wheeler's and Mr. Godfrey's aſſiſtance he repeated the experi 
ment; and they found that by ſuſpending the wand at ſeyeril 
heights, there was an attraction, when it was at the height d 
more than 12 inches. He now gives ſome account of hit 
repeating, and what farther improvements he made to ſom 
of the experiments fince his return to London. 

Sept. 29. He repeated the experiment on two boys; firl 
ſetting one of them on cakes of roſin, and the other being 


ſuſpended on the hair. lines, and the effect was the ſame 
has been above related. He then cauſed both the boys to 
ſtand on cakes of rofin, giving them to hold a piece of a Ps 
niſh cane fiihing rod that was 8 foot long; the one boy hold: 
iog one end, and the other the other end of the rod; then 
the leaſ-braſs being laid on the ſtand, and one of 14 

ldi 
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laing his hand over it; Mr. Gray went to the other boy, 
'1the excited tube being held near the palm of his hand; 
e firſt boy's hand attracted and repelled the leaf - braſs 
ongly. Then the re was a piece of packthread given them 
\hold by each end, about the ſame length with the rod, 
z, eight foot long. Under each of their hands was laid 
af.brals ; then going to the middle of the line, holding the 
he near it, the farther hand of both the boys attracted the 
af. braſs with ſo much vigour, that it is not to be doubted 
it had the line been much longer, they would have attract- 
dat 2 far greater diſtance. He then cauſed the boys to 
und on the cakes of rofin; ſo as to let the flaps of their 
ats touch; and then by holding the tube to one of their 
unds, the other hand attracted, but not with more force 
an when they were diftant the length of the line: Then 
hey ſtood ſo much farther as not to let · their coats touch by 
bout an inch; and then exciting one of them to attract, the 
ther did not receive the leaſt degree of attraction: He then 
id one boy put his finger upon the other boy's wriſt, where- - 
pon he immediately became electrical. (ay, 
08.4. He made the following experiment: A fiſhing rod, 
about 10 foot 8 inches long, being horizontal; and over it 
dards the leſſer end, a ſmall rod (being the top end of 
other fiſhing · rod) at the leſſer end, which was whale bone, 
here was put on a ball of cork two inches diameter, the 
[mall rod touching the large one ; then the tube being ex- 

ted, and held near the great end of the large rod, applyin 
tas uſual : Then going to the cork with a pendulous 3 
he found it attracted it at the diſtance of at leaſt two inches. 
Then the rod was moved higher (ſo as not to touch the end 
{ the long rod) about an inch by eſtimation; and after ſeve- 
nl trials there was a viſible attraction, when the little rod, 

hat carried the ball, was 34 inches above the large one. 
0d. 5. He took a line of packthread 17 foot 4 inches long, 
with ſilk lines tied to the ends of the packthread; one of them 
about 4, the other 2 foot Jong, near 2 of the oppoſite corners of 
bis chamber, where in each of them was driven a hook at 
about 3 foot and 2 high, to which the ends of the f]k were 
fiſtened, drawn fo tight as to bear the packthread nearly hori- 
zumal: T'hen the tmall part of the fiſhing rod was ſuſpended 
orer the packthread at about 4 foot from the end; then the 
tube being applied to the other end of 'the packthread, the 
rk ball at the end of the little rod was attractive, and at 3 
| ra 
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ral removes, to the height of 47 inches, there was a yifi 

attraction of the pendulous thread. EO ME? . 
Oct. 6. Inſtead of the ſmall rod he took a packthread ab 
foot long, and baving tied ſilk threads to each end, by wh 
1 thread was ſuſpended over the longer line horizontally, 1 

at right angles nearly to the ſaid line, which was by tvin 
ends to perpendicular lines of packthread, that were faſtened 
hooks at each end, and had ſhding knots of them; ſo that 
croſs line might be mov'd higher or lower, as there was occ;{ 
for it: Upon one end of this line he put a ball of cork, ; 
found, that when the firſt line had been excited, the virtue v 
carried up to the ſecond line, and caus'd the cork ball to attrad 
He then took off the cork ball, and put one of ivory in 
place; and this attracted after rhe ſame manner: Afﬀeryy 
he hung two ivory balls, one at each end of the line, and fou 
there was a ſenſible attraction, when the line that ſuppom 
them was raifed 38 inches above the line of communication. Me 


f Oct. 30. He repeated this experiment; and now when He 
| line that ſupports the i ball levated . 
3 ine that ſupports the ivory balls was elevated about an 

1.8 above the communicating line, either ball attracted the thread ul 
sf 


the diſtance of more than a fcmi-diameter of the ball; and WM" 
the height of 10 inches, at leaſt half the ſame diſtance, WM 
By theſe experiments we find, that the electric virtue mM" 
not only be carried from the tube by a rod or line to diſtant Mi” 
dies, but rhat the ſame rod or line will communicate that vin e 
to another rod or line that is at a diſtance from it; and by th 
other rod, or line the attractise force may be carried to oth! a 
diſtant bodies. Ld 
A ſmall hoop of about 20 inches in diameter, and 1 inch a 
4 in breadth, being fuſpended by 2 threads of (lk ; fo tha WM": 
hung perpendicular, and in a plane at right angles to the hoi 
zontal line of communication, which paſſed thro', or at leil 
very near to the centre of the hoop, he went to the end of thi 
ſaid line, and applying the excited tube near it, there was a 
attractive influence communicated to the hoop in all parts of i 3 
Then by a ſcrew-hole made in the fide of the hoop for tua 
purpoſe, he ſkrew'd it upon the top of a pedeſtal that was abou 
2 foot and 4 in height, ſetting it opon à cake of rofin ; ſo: 
that the beforementioned line might paſs thro” the centre of th 
4 hoop; and he found that whether the hoop was placed ſo as thil 
j its plane was at right angles, or in any other angle with th 
4 zie of communication, the hoop attracted after the ſame man 
ner, as it had done when ſuſpended on the filk lines. 0 
| | ome 
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dome time after he made the following experiment: Into the 
of a glaſs-funne}-be put the larger end of the top of a ſmall 
ing rod, and upon the leſſer end a ball af cork : Then the 
mel was ſet on the floor of the room; ſo that the rod was at 
ne inches diſtance from the line of communication: Then 


| tube being excited, and 1 near the end of the line, 
| cleric virtue was convey d by it to the cork+ball ; and i 
trated ſtrongly when the ball was, by eſtimation, not leſs 
gun 2 foot diſtance from the aforeſaid line. mm 
Dec. 11. There being a hard froft, and a fair day, he 
reared the experiment, making uſe of a large hoop that was 
bout 40 inches diameter, and ſetting it perpendicular upon a 
low cy linder of glaſs, which was 6 inches Jong, and 5 inches 
ind in diameter; placing the hoop in ſuch a manner that the 
ne of communication might paſs thro', or at leaſt very near, 
te centre of the hop: Then applying the tube to the end of 
he line, there was an attraction communicated to all parts of 
he hoop, attracting a pendulous white thread at the diſtance, 
by eſtimation, of about + an inch: He then ſet the hoop in 
xch a manner as that the internal ſurface of the hoop might 
touch the line 3 and then communicating an attraction by the 
excited tube to the packthread, its attractive virtue was carried 
by it to the hoop, and caus'd it to attract with ſuch farce, 
x with the remateſt part of the hoop to attract the thread at a 
liſtance, by eſtimation, of about 4 inches. 

Some time after, he made the following experiment: The 
linge hoop being ſet upon the glaſs cylinder, and the pack- 
read paſſing thro' or near its centre, the tube being applied 
rear the hoop gave it ſuch a ſtrong attraction, that it would 
tra a thread at the diſtance of 7 or 8 inches, and at the ſame 
ime there was an attractidn communicated to the packthread : 
Then he ſuſpended an ivory ball of 2 inches diameter at the 
"ther end of the packthread, and applying the tube to the 


hop, there was an attractive virtue carried to the ball, and 


! would attract the pendulous thread at the diſtance of near an 
inch, He then placed the ball in or near the centre of the 
hoop, and now it was fo far from being attracted, that it was 
repel'd by the ball, but attracted by the packthread, paſſing 


to it in the arch of a circle, whoſe centre ſeemed to be that 


of the ball. 
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comparing one or two journals together: The ingenious I. 


tion'd at t tter end of 1729; yet fewer died of them. Heß 
leſt the magnet id needles in the fame ſtate as the preceedim f 
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The Sequel of the Meteorologi cal, &c. Obſervations * Ute a 
for the Year 1730; by M. Mufchenbroek, Phil, Ti 4 
N“. 426. p. 408. Tran/lated from the Latin, 


W E RE philoſophers to apply themfelves unanimouſly 
obſerve and ſet down their obſervations of meteors 
over the earth, we ſhould ſoon have a compleat hiſtory of 
annual, variable and conſtant winds and monſoons: For, y 
ever would compare together theſe journals, would my 
feſtly diſcover the origin of each wind, the tract it had paſ 
over, and where it had ended: He would alſo ſee, how i 
carried by winds towards ſome parts, were comdenſed by ci 
trary winds, or by other clouds mixing with them, and ge 
rated from different parts of the earth; and how they ſho 
produce rain, heighten new winds or add ſtrength to tbet 
cauſe efferveſcences, and produce thunder and lightning; the ca! * 
of all which, we now either gueſs at, or are ignorant of: i 
would likewiſe ſee the frame and conſtitution of the ur. 
atmoſphere ; of which we hitherto ſcarce know any thing f 
want of obſervations. But it is matter of regret, that very | 
learned men take the pains of compiling ſuch fort of jour 
as there can hardly be any light and advantage drawn fra 


urin has, it is true, by his invitation for making meteorol 
gical obſervations, excited ſome, who have chearfully unde 
taken this task: In the At. Erud. for 1730, there are wn 
accurate meteorological obſervations, which compared vil 
M. Muſchenbroek's ſhew, how much the atmoſphere varied Wit 
Leipſic and at Urrecht on the ſame day; how different thi 
winds were, and how much greater the gravity of the atmol 
Phere was in the one place than in the other: But to return 
January was exceeding moderate as to cold, and had ſeveral fine 
days: It freezed ; hut at the coldeſt, the thermometer only fell lh 
18 degr. and but once onthe 21. the mercury in the barometenſ"'s 
was at 29 inches and 32, which is ſo confiderable a height that 
M. Muſchenbroek does nat remember to have ever obſen er 
a greater. The ſky being ſo fair and ſerene, and ſubject to we 
confiderable or ſudden changes of heat, had almoſt baniſh'd all 


kinds of diſtempers, except the ſmall pox, which were of the 


confluent kind, and malignant, and of the nature of thoſe men · fle 


year, 
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* being unwilling to impregnate them with new virtue, by 
wing them over the magnet: The magnetic virtue, con- 
id pretty vigorous for the whole year in the inclinator 
ale; what happen'd to the declinatory one in May, ſhall 
ſhewn anon. oͤ NN 12555 | 
The greareſt inclination this month was 73 25'; the leaſt 
' 45. The greateſt declination was 130 21'; the leaſt 
0 58˙ i | | 
Riruary. was pretty wet, moderately cold, with few nor- 
ly winds ; there were no confiderable or ſadden viciſſitudes 
heat or cold in the atmoſphere; whence the number of the 
k was very ſmall : Yet the ſmall pox of the confluent kind 
tino'd, but leſs malignant than the former. On the 15, 
jo in the evening M. Muſchenbroek diſcover'd an aurora 
Felis, or a bright cloud only that ſhot forth no radiations : 
t as it had nothing uncommon, he did not take up much 
je in obſerving it. In Phil. Tranſ. Ne. 413. p. 279. an 
ora borealis of a very calm light was obſerv'd the ſame 
at Geneva, and a elegant deſcription of it communicated 
the Royal Society. | 5 W | 
The greateſt inclination of the magnetic needle was 40 10“; 
- 739 15 The greateſt declination was 140 6'; the 
alt 120 8˙. | 
March was exceeding rainy. The mercury in the barometer 
s generally low; yet there were no ſtorms, for which this 
th is otherwiſe remarkable: There were very few northerly 
nds ; hence the air was healthful, ſcarce conveying or difle- 
nating the ſeeds of diſeaſes : And now the ſmall pox became 
der; and here and there the diſtinct kind; nor were the 
fluent ſo rife, or fatal as in the preceeding months. On the 
bat 8 in the evening, M. Muſchenbroek obſerv'd an aurora 
realis ; it was ſmall: A little cloud in the north 10 degrees 
re the horizon, terminated by an kneven ſuperior limb, 
Mite above and blacker below, emitted ſome ſhining ſhort 
ds, ſcarce 30 degrees, above the horizon, ſucceeding each 
ler; yet at a conſiderable diſtance of time: At 10 o'clock 
fe was no trace of it. 
The greateſt inclination of the magnetic needle was 959 ; 
© leaſt 66* 5%. Yet here ſomething extraordinary hap- 
ned, for, the greateſt inclination on the 25th being 752, 
e day following it was only 660 15'; yet there was no 


enable cauſe for this difference; and this inclinatory 
X * 3 needle 
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needle is of ſuch 4 nature and good neſs, that if it be 15 
out of its ſituation, in an hour it will again ſtew the fit 


degree of inclination: He was more ſurpris'd at this dg , 
rence of inelination; as the other needle that ſheus 4 1 
declination, only exhibited the difference of one ming 


How many thin gs then in magnetics ſtill remain to be cle 
up by poſterity) Amongſt all the obſervations made f 
month. on the inclinatory needle, he obſerv'd confiderdl 
variations; but thoſe in the declinatory needle wete 
feweſt of any month. ang 
The —— April was pleaſant and moderately dt 
by whoſe —_ hear both trees and plants budded, wii 
gave great hopes of a plentiful harveſt; twice thoſe plent 
thunders roared, and once an aurora borealis appear 
hibiting nothing uncommon. Again the ſmall pox were 
fo rife : Vernal intermitting tertians made their appearan 
as uſual; neither” obſtinate nor malignant; not comm 
and without unüfual ſymptoms. Here and there he obſer 
peripneumonia s, but they were favourable, and ſometin 
went off ſpontaneouſly, and ſometimes they requir'd it 
ſection and medicines: Very few died of them. 
The greateſt inclination of the magnetic needle was 1:0 Hr 
the leaſt 682 45. The ſame prodigy happened this ma ced 
as the former; namely, the needle rerurning, from i; 
greateſt inclination to the leaſt on the following day, u 
the declinatory needle was. ſcarce affected. Phe oreat 
declination was only 130 )“; the leaſt 120 460. The comp 
needle this month had a confiderable retrograde motion. Nu 
Thunders were very frequent in May, and ſcarce at: 
other time more ſs: May is always productive of thunder 
theſe parts: For, the earth being conſtringed by the cold af 
the preceeding winter can ſcarce tranſpire the oils, ſulph 


and falts contain'd therein; as ſoon then as it is opened by 1 
beat of April and May, there riſe plentifully into the air ole te 
nous ſaline and other Ares exhalations; which mixed togeti¶ ce: 
produce an efferveſcence, are ſet on fire, and cauſe thunder uM: f 
* i anti : 5 dy] 
In the beginning of the month the winds were northerly ;upM hu 
which there immediately aroſe angina's and coughs : All lc 
angina's were of the ipflammatory kind; the almonds of thi 
ears were exceedimly {well'd and red; nor could they Mb 


cured without plentiful repeated veniſection, cathartics, fomeit 


1 
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ys externally applied to the jauces, gargariſms, and di- 
it potions: this wind likewiſe made tertians more rife, 
n which there is no greater enemy to the human body: 
e ſmall pox ſtill continu d, but milder and not fo rife. | 
The greateſt inchnation of the magnetic needle was 529 25'; 
e leaſt 700 45. He obſerv'd the declination till rhe 19, on 
ich it thunder'd at 11 in the forenoon; he obſerv'd the thunder 
s over the houſes, but ſo high in the air, that he expected 
execution from 1t : At 12 he came to obſerve the declination 

the magnetic needle; upon tak ing off the cover he was called 
uy; in this time there was a ſmall ſhower of rain, which 
mewhat wetted both the glaſs that covers the box, and 
je needle 1rfelf 5 having carefully wiped the needle he put it 
pon its pin, when it became paralytic, as it were, and diveſted 
itz magnetic virtue, and continued at reſt in what fever ſituation 
gas put; he drew it along a generous magnet, but it could not 
excited, tho he took care not to direct it towards any point 
p which other needles had been drawn: He poliſh'd and 
ted the cavity of its pivot, repeated the application of 
he needle to the magnet, but all to no purpoſe, and this acci- 
ent cauſed a gap in his obſervations. Whether this effect 
roceeded from the thunder, he does not take upon him to 
firm ; but it happen'd at that time; and if it touch'd the 
redle, it may in ſome meaſure be explain'd from the analo- 
us obſervations, M. Muſchenbroek collected in his diſſer- 
ion on the magnet, There were but few fair days in une; 
he weather was very moderate: Hence acute diſeaſes were 
ery rare; intermitting tertians ſtill continued, but pretty fa- 
ourable, and were very eaſi ly cur'd ; and now the ſmall- pox, 
that had raged upwards of a year, were very rare: The 
* inclination of the magnetic needle was 740 31; the 

alt 51 500 | 1 

July, Ts very rainy, and not above a day or two of it fair : 
The heat was much leis than is neceſſary to ripen the fruits of 
the earth. 'The fields were all under water ; and ſuch as were 
terer before cover'd with it, now look'd like a ſea, and were 
foot under water: The Zecca would have overflow'd the 
dykes, had it not been for the care of the magiſtrates : Now the 
hubandman began to deſpair of his harveft, and anxiouſly 
look out for the higher paſture-grounds for his cattle. Yet 
this month was not every where ſo rainy; for, from Richrer's 
oblerrations at Tei pſic, it appears they had ſeveral fine days; 
as they allo had in France: And however wet July was; 
jet 
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vet it did not produce any diſcaſes, and generally this my; 5 2 
finds little employment for phyſicians. 
The greateſt inclination of the magnetic needle was 35% f on 
the leaſt 52" 15". bl; 15721 5 TL! 
The beginning of Auguſt was likewiſe very wet: Both | 
ples and pears rotted from the trees, of which there was a gre 
icarcity in the dioceſe of Urrecht : what wretched corn y 
there, the ſmall grains ,of wheat yielded a great deal of br; 
but little meal; and the greateſt part of it continued growi 
by reaſon of the continual rains: And this corn could hard} 
find huyers : Intermitting tertians and quartans began like tif 
autumnal, but were pretty favourable : There were likewiſe fin 
ple ſynochi, which exhibited no peculiar ſymptoms, nor h; 
any uncommon periods. The greateſt inclination was 96? 30 
the leaſt 500. 7 
Spt. was again rainy; yet there were ſome fair days inth 
beginning; but none after the 12th. On the roth appear; 
aurora borealis from 10 till 11 o'clock, that emitted brighWczc 
rods from a cloud in the north, ſcarce raiſed above the horizonlr:al! 
and exhibited nothing uncommon. | Hh X90 
Now ſeveral intermitting tertians and quartans were obſer 
and thoſe not unkindly ; beſides, as the heat was moderate 
there hardly reigned any other acute diſorder. ' 
The greateſt inclination was 70 30“; the leaſt 69* r5'. 
In October the air, it is true, was deprived of the greatel 
part of its rain, but colder from the earth's being drenched the 
foregoing months; there were like wiſe few clear days: Hen 
the grapes did not ripen in theſe parts; but it happen'd other 
ways in France where the months of Sept. and Oct. being pret 
warm, grapes ripen'd very well, and yielded very generoy 
wine, and preferable to any of the preceeding. years. Then 
were likewiſe few diſtempers this month; only ſome fimple 
and double tertians, as alſo quartans, but they not obſtinate. 
There was a deal of rain in Novemver, yet the cold was mo- 
derate : And becauſe the whole year was wetter and colde 
than ordinary; the oxen were very briſk and lively, in the 
paſtures, became very fat; as did allo all forts of birds, fowl 
and wild game: So that the Joſs of fruit was made up by the 
fatneſs of the oxen. On the 5th and 6th day M. Muſchenbroek 


oH'erv'd an aurora borealts, that exhibited nothing uncommon: 

Theſe were the 2 laſt aurora's of this year; {o that they ſhone ſi eee 

times : He obſerved by viewing all of them, that they are n. Nes 
ways 
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affected, whatever winds do blow, or from whatever 
ter they. come, But fince at firſt they always appear in 
north, and from thence are carried towards the ſouth, the 
ter of them floats higher in the atmoſphere, than where 
lower winds do reign : Auroræ boreales are carried from north 
outh ; and that doubtleſs by the wind of the ſuperior region 


the atmoſphere, which blows in that direction. 


Now the inclinatory needle was moſt depreſs'd under the 
mon, forming with it an angle of 69 20'; and leaſt de- 
fd, with an angle of 68* 50. CES 
Wl: Dec. there was obſerv'd a ſudden change of the weight 
the atmoſphere : For, on the 22d at night the mercury in 
barometer ſtanding at 28 inches , in the morning aſcended 
9 inches and 4; which change happen'd within the ſpace 
$ hours. | — — DOD 

he greateſt inclination was 69 25'; the leaſt 65®. 

he latter half of the year the air was very healthful ; fo that 
ales were few, and as few people died; nay, the greateſt 
nality was by the ſmall pox for the firſt fix months of the 


he quantity of rain that fell this year was 33 inches 5 lines 
perpendicular height: and only 28 inches 1 line and & 
poratecd; ſo that there fell more rain than was evaporated, 


* 


< very rarely happens; but this was owing to the cold and 


meſs of the year, 


e Sequel of rhe Regiſter for the Tear 1731; by the ſame. 
Phil. Tranſ. Neo. 426. p. 417- Tranf/lated from the Latin. 


Amary brought a moderate cold along with it: What 
happen'd worth obſerving this month is as follows: It 
zd a little on the 14th, 15th, 16th, 19th, tho' the mer- 
in the barometer was exceeding low, and the winds 
therly, but gentle: At this M. Mu/chenbrock was ſurpriz'd; 


moe he ſeldom or never obſery'd a froſt begin, when the baro- 
- er was 10 low, and ſuch winds blowing; his ſurprize ceas'd 
6 


en he heard that there had been great ſtorms on the coaſts 
Hain and Portugal, that had caus'd ſeveral ſhipwrecks; 


the wind in thoſe parts being ſoutherly, and alto reaching as 
020 BY our coaſts: would have exerted its force upon our atmot- 
ore, had not a north wind directly oppos'd it; and hence 
 ixWiceeded the calm ; in the ſame manner as equal and contrary 
10 es deltroy each orher: And either the ſouth or north wind 
. was 


was obſery'd to blow as the one or the other prevailed ; y 
what reſerve then muſt we judge of the future condition of 


atmoſphere from the height of the mercury in the barons 
> Mſg the 26th, nr 28th of thi n If 7 * 
tho' the mercury was very high, and the wind eaſterly," 
that the anomalies of the barometer are hardly credible. © 
There were ſome inſtances of the ſmall pqx, and theſe g. 
rally of the diſt inct kind, of which a few young children 7; 
From the middle of January pleuriſies began, Ghich only fe 
the labouring and country people; which were of a h 
kindly nature, and ſeldom tending to ſuppuration, 
There were alſo double tertians, which were ſoon and | 
pily cured by the uſe of the ſalts and bitters nl). 
Coryza's immediately enſued the thaw : This month 
Lerca was pretty low. And now M. Muſchenbroek had; 
cur'd ſome new ſea compaſſes, in order again to obſerie 
' declination of the magnet: He had Jeft an inclinatory ne 
to itſelf, that he might obſerve whether the magnetic vin 
communicated to it 2 years before, ſtill continued vigon 
And he found that the virtue was exceedingly diminifh'd | 
year; ſo that he thought proper in Dec. to draw the n 
again along the magnet; upon which it had much greate 
clwation ; yet he ſuſpects that it retain d its virtue prettyy 
till Zune. From theſe diſcoveries M. Muſchenbroek thi 
that common ſea-compaſies can never be ſafely depended 
above 2 years, without touching, 
The greateſt inclination this month was 68” ; the leaſt 
20“: The greateſt declination was 14 53; ; the leaſt 14 
February was attended with a laſting, but moderate, ff 
it began on the zd, and continu'd without interruption til 
cloſe of the 21. After the 6th, the mercury till on the} 
and gth it came almoſt to its loweſt ſtation ; the ſky, hong 
ſerene, the winds gentle, from whatever quarter they bk 
and the froſt continuing. But as the year began with | 
irregularities, it inclined to continue in them. On the nj 
of the 5th day there was much lightening”; in other citit 
Holland there were terrible thunder peals, eſpecially 0 
Alſmeria: On the 12, between 6 and 8 in the evening th 
fell a great quantity of ſnow, 15 inches deep, intermixed 
very {mall and fine rain: M. Mu/cherbroek never obl 
ſuch a prodigious quantity fall in theſe parts in fo ſho 
time: The melted ſnow yielded 20 lines of water; cn 
5 Auen 
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iti 3 which would have been more ſevere, had either 
2 col 


© inclinat ion cominuing invariable. 

April was dry, exceeding « cold, infeſted with northerly 
4s, an | backward: Hence, tho? this month was over, no 
Vol. iX. 9 > 1 tree 
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in abundance, had not very cold nights from the r1oth to 


nothing, but what had been ſeveral times obſerved before.. 
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tree had hitherto budded ; about the cloſe of it apricots | 
gan to bloſſom, but they were nipp'd by the cold; after this, 
peaches Joſt their bloſſoms, and ſuffered much by the cold: 
the remaining fruit was the better for it. | 1 

And now diſagreeable and cold northerly winds caug'd n 
frequent arthritic pains ; there were ſimple and double ten 
like the vernal, but more rife, tho noways malignant or ob 
nate. : | | 

The greateſt inclination was 30 40“; the leaſt 680 45 
greateſt declination was 16; the leaſt 14* 25%, 

May in the beginning was unpleaſant and cold; but on 
5th in the afternoon there happened ſuddenly a very great: 
ration, by warm ſhowers of rain rendering the air mild 
Hence on the following days both leaves and bloſſoms broke 


15th nipp'd every thing again: Hence pulſe were prevented 
their growth, the earth being covered every night with a th 
cruſt of ice. After it had thunder'd on the 18th, the weil 
began to be milder. On the 5th day from the ſudden chy 
in the atmoſphere, from cold to hot, there immediately c 
on angina's, which yet were ſlighter and went off ſpontaneo | 
The day following he obſerved colic pains without fe“ 
which in the night time affected the moſt healthy: M. Aud 
broek could aſſign no other cauſe for this than the ſudden vic 1 
tude of heat and cold; he ſhould have overlooked this d, 


der, had not he, upon viſiting his patients that day in WM” 


morning, heard the firſt 4, who lived in different houſes, & 4 
plain of theſe pains; and then ſuſpecting that this diſorder e 
owing to the air, and that there was a ſlight inflammation of! 
inteſtines, he thought proper to open a vein, and thispn 
very ſucceſsful ; and in ſuch patients as he omitted veniſedt 
preſcribing only hot ſpirituous potions with opium, the diſo | 
contiou'd for 3 days, and was not removed without veniletiM" 
and diluents. At the ſame time there were hoarſench 1 7 
coughs, without a fever, and theſe were heighten'd after mM 
night ; they proved very obſtinate, without yielding eithe 
veniſection, cathartics, ſudorifics or lenitives, and they requiile; 
a longer time, as alſo preparations of honey, and opiates. 
On the 14. there appeared a lumen boreale, which exbibi 


greateſt inclination was 525 50“; the leaſt 68e: The ger 0 
declination was 16 O13“; the leaſt 1230. 
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h June he obſerved ſimple ſynochi, without any malignity; 
eq were, therefore, eaſily cur'd by a plentiful veniſection, toge- 
with nitrous, diluent, and cooling, potions. The ſmall-pox 
re the mildeſt that ever were ſeen : They were of the diſtinct 
id, few in number and ſmall; with theſe ſome young chil- 
had little or no fickneſs, and were not obliged to kee 
ir beds; and now on the 6th all the puſtules Inter 
| they quite dried up on the gth. But there were very bad 
ye, that continued very long, by reaſon of the great va- 
ry of weather: For, if one day was very hot, the next fol- 
ing would be very cold, and this was cauſed by northerly 
nds, M. Muſchenbroek ſuſpects that all the inclinations of 
magnetic needle from this month till December were leſs 
n they ſhould have been from the diminution of the magne- 
ſirtue by length of time. The greateſt declination was 16? 
L 
On the 24th of July there were ſuch terrible flaſhes of 
tning, with ſuch loud peals of thunder, that M. Muſchen- 
wk never ſaw nor heard the like; they began at Z an hour 
er 4 in the afternoon, and ended at 6; yet they did not do 
uch damage to the city; only here and there ſome ſtones were 
un down from the chimney heads, tiles from the houſes, 
dz trees near the city were rent, and ſome of the bark peel'd 
b where the lightening had run along it: A citizen, who had 
ken helter under one of the trees, was thunder ſtruck. 
Now for the whole of this month the weather was mild, 
derate, ſerene, and forward: Hence there was a fruitful har- 
t, that made amends for the ſcarcity of the foregoing year: 
healthful was the ſeaſon, that ſcarce any were ill. The 
ateſt declination was 16* 10'; the leaſt 15* 40. 
Auguſt was exceeding t; but the weather ſo mild, favour- 
e and healthful, that men could not wiſh for a better: Hence 
re were very few complaints: Fruit this year was very good 
d ſo plentiful, that it ſcarce bore any price. 
The greateſt declination of the magnetic needle this month 
8 16 5'; the leaſt 15® 35". | : 
In S*prember the weather was likewiſe moderate and mild, 
fſted with few . northerly winds : It produced inflammatory 
ging's, ſome more acute, and others more mild, as alſo inter- 
ting tertians and quartans, yet leſs in the city than in the 
buntry; Theſe were of the autumnal kind, which neither 
elded to lixivious ſalts, or bitter antifebrils: But M. Muſchen- 
e happily cur'd ſeveral patients with a vomit 3 ſometimes 
T4: repeat- 


Icoty | 
r this? 


old; 


us d m( 
e tertiz 
or oh 


* 


ut on 
reat a 
mild 


— tht on 
— - 


* - 
== — 


LSE — 
Ac r 


— — — — 
MIS CE A - — 
- „25225 „„ — 
: * Las 3 ers, aL. 
nnn 8 14 7 — 
— —— —Üä— —  — œ— —— — <e TII 


3 on n - — — — 
r ae CORE 4". ki A. 
7 4 , © hs. 1 o ICH wy -_- ; 
* with, a * 


2 n 8 IF: ne 


but not ſo rife in the city: And becauſe apples and pe 
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repeating it twice, and then giving a bitter decoQion for 
few days, and after that the bark; by which method 
angi na was entirely removed, and that without any relapſe 

The greateſt declination was 152 55“; the leaſt 14e 20“ 
October was very fertile in auroræ boreales ; for, there ys 
five in that month. On the third, from 8 in the evening 
after 12, the ſky being exceeding calm and ſtill, there 
pear'd a large lumen boreale, that ſlowly emitted its colum 
from the horizon to the zenith; theſe columns laſted fo 
very long time uninterrupted by any wind. 

On the 5th a large aurora borealis illuminated the why 
heavens with a light exceeding that of the moon in h 
quarters; at ) o'clock it began in the north caſt, but it 
gradually ſpread to the welt ; ſo that at the ſame time 
ſhone thro' the tract of the heavens from north eaſt to we 
and ſo far it extended at 11 o'clock : Near the horizon the 
was overcaſt with a white cloud, denſer than that it coy 
tranſmit the light of the ſtars: From this cloud there fon 
times aroſe a part like a column, and ſometimes. a part 
the cloud was broken off, of an unequal W t 
divided ſhone, and mov'd ſlowly to the zenith fur, the 
was no wind near the ſurface of the earth; and beſides 
exhibited nothing particular. 8 

On the Sth in the evening there again appear'd an gun 
borealis in the N. E. There were ſeveral interrupted, in 
black clouds, over which ſtood others pellucid, ſhining a 
without motion, that emitted neither rays nor columns: I. 
winds blew at the ſame time; the higher, a northerly, a 
the lower, aſoutherly wind. The lower part of the high 
wind running againft the upper part of the clouds, cart 
off ſome part of them, which being exceeding rare, 2 
agitated by an inteſtine motion, began to ſhine : From the 
parts ſwept off, were ſometimes emitted rods; yet from 
other clouds there ſhot at times a column, which ſhone 
little. The other auroræ exhibited nothing particular. 

The air was very healthful all this month: Hence, vi 
few diſorders, except towards the cloſe of it, fimple, a 
double tertians, and intermitting quartans in the count! 


Thi 


were in ſuch great plenty this autumn, and very cheap, tl 
common people eat too many of them: Hence aroſe dyſent 
ries, eſpecially in the country, but not ſo common ih tl 
city; yet they did not ſpread, nor were they catching. 1 


| for Wrhe greateſt declination was 14 30“; the leaſt 14“. 


10d rne weather was moderate and mild till November ; ſo that 
lapiMcmed the approach of a temperate ſummer, and not the 
20 Uumn. On the roth M. wh: eee obſerv'd the trees 
re vel green, and very few yellow leaves fallen from the limes. 
ing off wheat ſown this autumn grey too faſt; ſo that the oxen 
ere Ire put to feed on it, and keep it under, that it might 
olun the better able to bear the cold of the following winter. 
d for forts of pot-herbs were as freſh in the gardens as if it 


rein Auguſt: So that tho' the ſummer came late, yet it 
e whq rend the earth for a long time with its cheriſhing heat : 
in | 
time 


wind at north, WE 
On the 6th day he obſerv'd an aurora borealis, different 


> welW@n any he had hitherto ſeen: For, the ſky was adorned 
the (lh ſeveral interrupted clouds from the ſouth along the 
it cout to the north, which all ſtood ſtill in their places, tho? 
: (onfere was a little wind ſtirring; and they ſhone with a white 
part Whit, that illuminated the whole heavens: The aurora the 
ch tht exhibited nothing uncommon ; Tertians were very 
, thee; eſpecially double tertians and intermitting quartan>;z 
(ides, Mey were not obſtinate, but happily removed by the above- 


nioned method. The ſmall pox likewiſe prevailed, not 
ty numerous, but of the confluent and dite ſort, of a 
idly nature, and — 1 off but few; tho' there were a 
eat many puſtules on the face. Ne | 
The greateſt declination was 14 15˙; the leaſt 14“. 


ry needle had loſt a great deal of its virtue, he drew it 
nin along the magnet, and impregnated it with as much 
nue, as it could well take; and it immediately pointed 
the true inclination, namely 69? 15. Being ſeveral times 
ored out of its ſituation, after ſome number of ofcillations; 
return'd to the ſame degree of inclination. The greateſt 
clination was 14 21'; the leaſt 13? 23˙ 

The ſmall pox this month were of the ſame kind as thoſe 
Novemier: And beſides, there were intermitting tertians 
d quartans, that exhibited nothing uncommon, nor diffe- 
at from thoſe in the foregoing months of autumn. - 
The whole quantity of rain that fell this year was only 
Rhinland inches and 4 perpendicular height, ſo that it is 
| be reckoned among the drier years, There evaporated 


*7 


* 
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e 26th was exceeding hot, tho' the air was moiſt, and. 


In December, when M. Mufchenbroek found that the inc li- 
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As extraordinary foſſile Seull of an Ox, with the (; 


N 
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17 inches 10 lines and 3, which is nearly the quantity 
obſcrv'd the preceeding year. THIS 


of the Horns; by M. Klein. Phil. Tranſ. Ne 
P- 427. 5 f | 
EAR the city of D/chaw was dug up part of | 
{cull of an ox, with the cores of the horns, which 
all probability muſt have been prodigious. rat, 
Fig. 8. Plate X. repreſents the outſide of the ſcull tot 
orbits of the eyes; 46 three foot two inches and a half; 
1 foot 1 inch and 5; ef 1 foot 4 inches; g h 1 foot 1 in 
and &; i K the root of the horns 1 foot 6 inches in circum 
rence; Im the cores 11 inches in a ſtreight line, theſe c 
have deep longitudinal furrows ; they are not entire att 
extremities, and yet are diſtant from each other. 
Pig. 9. repreſents the baſis of the ſcull, 

Fig. 10 the occiput. | N 

M. Klein does not take upon him to determine to yl 
kind of bulls this foſſil belonged : He only conjectures iti 
belong to the taurelephants mentioned by Sir Hans Shi 
Phil Tranſ. N“ 397- p. 222. And as to the Zubrin 
which Ge/ner on the arus p. 144. mentions from Mun 
there is no ſufficient proof that the animal in queſtion wa 
that kind. | | | | 


A farther Account of a remarkable Plica Polonica; 
ther with a prodigious Swelling of the Eye; by 
Klein. Phil. Tranſ. N' 426. p. 428. 


HIS ſurpriſing plica polonica (vide Phil. Tri 
No 417. p. 50.) was ſent to Dreſden, where M. N. 
ſaw it. It is remarkable, that the woman (Fig. 11. Plate] 
affected with it, who liv'd in the diſtrict of Novogrod, dur 
52 years that ſhe laboured under it, never changed 
reſting place, but twice a year, vis. in ſpring and wint 
Upon the approach of winter ſhe could endure cold fox 
well, that ſhe ſhunn'd all ſort of heat, even that of a light 
candle. She never us'd any ſtrong liquor, but liv'd on ve 
bad bread, raw herbs, and water, to yo years of age; | 
died in 1728. In the ſpring ſhe was wont to be carried 
{ome place where the heat could not eafily penetrate, e 
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g. 12, repreſents a prodigious ſwelling in the eye of 4 
ect of the Princeſs of Radziuvil; it was occafioned by 
and it daily encreaſed and: grew hard, except at the 
e marked 4. This circumſtance is very ſingular, that 
optic nerve and the tunicles had ſtretch'd ſo much, that 
eye quitted its ſocket, and fell down to the beard at 5: 
could move this eye which wept; but could not ſee with 
The tumour was not painful, but very troubleſome 
ut the noſe. | 


le Uſe of the Bark in Mortifications; by Mr. Ship- 
jon, Phil. Tranſ. Ne 426. p. 434. Tranſlated from the 
Latin. ” 


R. Ruſpwworth, a ſurgeon of Northampton in a letter ts 
the company of ſurgeons at London, dated October 18, 
zu informs them, that he was call'd to viſit a patient, who, 
m an internal cauſe, had a mortification in his foot, reach - 
to the bones, with a violent fever upon him, and a quick 
le; and that at firſt he checked the mortification by 
ep ſcarifications and the uſual remedies, the fever abating, 
pulſe becoming mare regular, and pus appearing on the 
ges of the ulcer; and that afterwards upon the mortifica- 
n recurring a ſecond and a third time, and ſpreading far- 
er, he had check'd it by the ſame method: In fine, that 
ring had recourſe to the bark, while the fever remitted, 
th the fever and mortification were entirely remov'd; and 
it the patient after amputation had liv'd for feveral years 
perfect health; and he affirms that he had ſeveral times 
er this experienced the ſame thing, To this Mr. Amyand 
lwer'd in a letter dated July 29, 1732; that he himſelf 
ch after the example of Mr. Ryſpworth, us'd the bark 
en times with ſucceſs in a mortification, and particularly 
a patient of 78 years of age, who had a mortification in his 
t from an inflammation; and as ir ſpread farther every 
% in 24 hours after giving the bark, the | mortified parts 
gan to ſeparate, and a laudable pus to appear; as allo in 
ther mortification, which had for three weeks together 
fied the uſual remedies; and in like manner in a third, 
hich proceeded from the punctures made in the legs in 2 
oply, the good effects of - bark appeared, the mortifica- 
in being check'd in one days time; tho' this patient hap- 
ned to die, as he alſo laboured under an incurable jaun- 
ce, and was exhauſted both by the diſtemper, evacuating 
medicines 


— 
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medicines, and a gangrene in one of his legs: And f. 
theſe inſtances he thinks it pretty evident, that the bark 
no leſs infallible in curing mortifications, from what inte; 
cauſe ſoever they are, or at leaſt in checking them, thay 
removing intermitting fevers. 
Beſides, it is worth obſerving, that Mr. Zohn Douglas i 
letter to Mr. Ryſpworth dated July 5, 1732, tells him, | 
he was call'd to a patient of 50 years of age, who had a m 
tification in his foot from an internal cauſe; and after { 
fications, and alexipharmics, both internal and exten 
and the other uſual remedies, had prov'd unſucceſsful 
ſome time, the mortification 333 daily, that at len 
by adminiſtering the bark, which Serjeant Dickens and] 
Cheſelden had both ad vis'd him to try, the mortification 
immediately checked, the fever abated, and in a little ti 
all the mortiſied parts, as the tendons, ligaments, and allt 
bones of the foot, merararſus and tarſus, ſuppurated ſſ 
taneouſly, and the patient recovered: All this Mr. Ry 
worth publiſhed in a ſmall treatiſe in Engliſp; of vll 
Mr. Sh#pron has here given an abſtract, with an account 
what he himſelf obſerv'd in the uſe of the ſame remedy, 
Mr. Shipton was call'd to viſit a gentleman of 50 years ofa 
who, from a too liberal uſe of wine, and a cachexis arit 
from thence, had an inflammation in his foot, that tun 
into a mortification of the toes and metatarſus: Tho! ale 
pharmics, and other proper remedies, both internal a 
external, had for ſeveral days been us'd, yet the mortificatif 


ipread every day deeper and wider with a fever, rather (| 


than anyways violent, and a ſpurious diabetes, or a plent! 
diſcharge of a more limpid urine. For removing all whi 
eſpecially fince the increaſed quantity of urine ſeem'd 
require the aſtringent qualities of the bark, and fince ba 
Mr. Ruſpworrh's and Mr. Amyand's trials promis'd ſuccel 
Mr. Shipton propos'd it to the phyſicians and ſurgeons; ! 
which they eafily agreed, ſince they were ſatisfied frat 
ſeveral fruitleſs trials, that amputation would be of! 
ſervice : But tho' two ſcruples of the bark were given eve 
four hours for ſome days together, yet it ſeem'd ineffectu 
in removing either the diabetes or mortification ; the form 
exhauſting the vital moiſture, and the latter by its ſpreadin 
ſtill farther, conſuming the fleſh, the patient died in abo 
two weeks time. | | 


Th 
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The bark prov'd more ſucceſsful in a patient of about 33 
cars of age, of a melancholic ſcorbutic habit; for, drawing a 
jarge of powder out of a fowling piece, and unwarily 2 


than. palm of his right hand on the muzzle, the piece happen 
sos off; be receiv'd a wound thro' the middle of his palm, 
plas i tending wide and deep between the thumb and fore ? puny 
im, i lereby the veſſels and tendons were lacerated; the hemorr- 


oc being immediately ſtopped, his hand was dreſſed; for 
we days the patient had a grievous pain, with a large 
elling and inflammation in all his fingers except the thumb, 
id all over his hand and arm; and nothing came out of the 
dund but a large quantity of ichor, at firſt of a bloody, and 
terwards of a duſkiſh colour, and ſomewhar fetid ; and the 
wound itſelf of a blackiſh colour ſpread farther every day, 
nd the ſwelling, inflammation, and pain, were ſcarce dimi- 
iſh'd, tho' recourſe was had to the uſual remedies in ſuch 
les. But on the eleventh day there flow'd ſpontaneous at 


. ur ſeveral times in the ſpace of 24 hours ſome ounces of 
vu dood, which likewiſe twice ſtopp'd ſpontaneouſly, and was 
ount BW wice ſtenched by applying /. terebinth. and compreſſing 
dy. e band; and now the lips of the wound plainly appear'd 


ortified, and the actual cautery ſeem'd to be the laſt 
reſort, both far ſtopping the homorchage, and the progreſs 
f the mortification, ſince the one baffled fomentations and 
ataplaſms, and the other, bandages; but if the cautery 
ſhould not ſucceed, recourſe muſt be had to amputation, 
which, how doubtful a remedy in bodies of ſuch a habit 
k ſutfictently evident from experience: And in order to put 
a ſtop to both, he likewiſe thought proper to try the bark, 
of whoſe efficacy he had then heard a great deal: On the 
th day, therefore, two ſcruples of the bark were given in 
the murning, and repeated every four hours: Next morning 
ater the patient had taken half an ounce of it, Mr. Shipton 
found the pain very much abated, the ſwelling of the hand 
fallen, and a little pus obſerv'd about the lips of the wound 
within the bandage; and the edges which the day before 
were black with the mortification, now ſeemed to begin 
to ſeparate, The fever, likewiſe, which at firſt was noways 
nolent, yet pretty ſenſible, when the hemorrhage encreaſed, 
tow entirely ceas'd, the urine depoſiting a little ſediment 
of a dirty or whitiſh yellow, rather than of a lateririous or 
role colour. The uſe of the bark was continued in the fame 
manner for two days, and afterwards for two days more it 
Vor. IX. N 30 Z 2 was 
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was taken thrice a day, and for 3 days more only twice a {of 
ſo that there were 2 ounces of it given in one week. In the acc 


time the {welling and inflammation vaniſſid, a pure pus flo th 
from the wound, the fleſh grew underneath, and the pain, white! 
yet ſtill continued pretty ſharp in the carpus, when the paid 


mov'd it, was much abated. For 3 weeks after he was x; 
well, only that he had rheumatic pains (with which he was ut 
ally troubled in winter) ſometimes in his foot, and ſometimes 
the acromion, and one or both /capula's, accompanied with 
ſwelling ; he was free of a fever, and had an appetite for p 
per food. But afterwards on the 19. of December, his appet 
became weaker, the pain in the meracarpus together with tl 
J1welling increaſed ; which ſeeming to heighten the day folly 
ing, the pulſe became ſomewhat quicker on the 3. day, and | 
ſwelling of the metacarpus together with an inflammati 
threaten'd an ab/ce/5s, while there flow'd a white pus from t| 
wound, and in the ſame quantity, as before. But on the 4. d 
the lips of the wound, ſwell'd with veſicles, tended to a gat 
orene, with a plentiful diſcharge of /ances without any jy 
and the hand and carpus were inflamed, and pained much: U 
on giving, therefore, the Hark in the ſame manner, as bef 
within the ſpace of 8 hours, the! patient having ſcarce taken 
doſes, the pain, which before was very ſharp, was laid as by 
charm, and the next dreſſing the ſwelling of the hand ſeem'd 
abate by one half, and a laudable pus to run from it. At fi 
the urine was of a pretty intenſe colour, and then it gradual 
became more dilute, with little or no ſediment. Aſter thist 
prevent a relapſe he gave + an ouncc of the bark every week ft 
6 weeks, having given 2 ſcruples twice every day for 3 days 

and at length after 4 months he compleated this laborious cur 
in which, all the tendons of the muſcrli perforars and perf 
rantss, excepting thoſe of the little finger, were impoſt humated 
and a bone of the meracarpus, and another of the carpus, wi 
1 and he cur'd one or two ahſceſſès on the back of tk 

and. | 
From theſe hiſtories, and eſpecially from the laſt, Mr, Ship 
on thinks it pretty evident, that here nothing is to be afcribe 
either to the joint virtues of other medicines, to the peculiar dif 
Poſition of the humours, to ſome unknown idioſyncra ſia, to tit 
{pontaneous remitting of the ſymptoms, to a fortuitous criſis and 
{alutary evacuation by other ſecretions, or in fine to chance, but 
that the whole ſucceſs is ſolely to be aſcribed to the virtues 


of the bark. But tho in the abovemention'd hiſtories the * 
det 
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of the bark is only ſaid to be uſed ; yet ſhould any one 


e a da 
the 8 account of a weak ſtomach, or for any other reaſon decline 

as fowl that form, Mr. Shiprou thinks that half that quantity of 
n, w hi fn or extract of it would have the ſame effect, ſince we 


ly fee that 1 of the bark have the ſame efficacy 
ntermitting fevers, where its chief virtue appears, as the 
t itſelf. But ſhould any one from the firſt hiſtory, related 
Mr. Ruſpworrh (where he was afraid of adminiſtering the 
; while the fever was continual, and deferred the uſe of it, 
t remitted) contend that there was a latent intermitting fe- 
n all the caſes mentioned; and conſequently, that it was 
ſarpriſing, if the bark ſhould get the better of it: To this 
ay be anſwered, that nothing of this kind was obſerved in 
|, nay quite the contrary in ſome of the patients, as pretty 

4 judges of ſuch ſymptoms doteſtify : But in the laſt hiſtory, 
re Mr. SHipton himſelf was as attentive as poſſible to every 

unſtance, he cannot ſay that he obſerved any thing of a la- 
or unuſual fever, of the continent kind, much leſs of the 


ny puWcmitting, nor any febrile ſediment in the urine, nor unuſual. 
1: Ui: thirſt or rigor at a particular time of the day, nor any 


gels or blackneis of the tongue; and if we impartially con- 
the matter, we ſhall find that the fever, whatever it was, 
only ſymptomatical, which according to the opinion of the 
ems (nor even do the moderns deny it, and the thing is evi- 
tof itſelf) could by no means be an intermitting fever: And 


dual et principally regards this argument, namely, that the vir- 
this of the bark in checking a mortification, is not from its re- 
ek fing any intermitting or latent fever, Mr. Shiprox mentions a 
daß me of Mr. Bradley's, a ſurgeon in Landon, in which he 


s that the uſe of the bark had the ſame happy effect in a 
hefic and Jeuco-phlegmatic woman, who, by accident receiv- 
2 large and tranſverſe wound on the upper part, of the leg, 
on the third day a violent fever with a quick and intermitting 
le, a drineſs and blackneſs of the tongue, a ſtern countenance, 
| ſome degree of a delirium, and a gangrene, poſſeſſing 
oſt all the leg; by adminiſtering the bark every 4 hours the 
grene was checked in 24 hours time, and the other fymp- 
s vaniſh'd: But on the 5th day intermitting the ute of 
bart, ſhe had a relapſe; upon her reſuming it, all the 
ptoms abated, and the patient recover d. : 

From this hiſtory as alſo from ſome of thoſe mentioned above, 
ctuegſeppears that not only the Vark may be adminiſter'd with 
= E ſafety, 
der 
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afety, and ſometimes with ſucceſs, while the fever contin t 
but likewiſe that this kind of ſymptomatical fever is not of 
enus of the common putrid fevers, which is, therefore 
ome medical writers referr'd to its own peculiar genus; ny 
thoſe that are claſs d amongſt intermitting fevers; fince in all ih 
phyſicians obſerve that the uſe of the bark is generally noxi 
and ſometimes fatal; but ſeveral trials evince that it was f. 
tary in this: But theſe things want to be ſtill farther conſid 
by phyſicians. Beſides, from the abovemention'd hiſtories it 
worth obſerving, that tho' in ſome of them the wounds were 
immediate cauſe of a gangrene, yet that in all of them, 
chief and principal cauſe ſeems to be taken from the ſtate ; 
condition of the humours ; and conſequently, that internal 
medies rather than the uſual external ones, anſwer'd the pur 
with greater diſpatch and ſafety. | 
The efficacy of the hark in ſtopping hemorrhages of 
noſe, lungs, aed other parts of the body is ſufficiently know 
and Mr. Shzpron thinks he may recommend it to ſurgeons 
his own experience for ſtopping a flux of blood in exte 
wounds, when the veſſels will not unite by reaſon of the 
great tenuity or acrimony of the blood; and he likewiſe fi 
it ſeveral times very ſerviceable in exceſſive evacuations of 
crementitious, or even other uſeful juices beſides the bl 
What effect this wonderful hark may have in ſome ulcers oft 
worſt kind, called Nome and Phagedænæ, and probabl, 
malignant Herpes, Mr. Shipton will not take upon him to 
termine for want of experience; he contents himſelf with g 
ing this hint, reaſoning from analogy ; that ſince a gang 
and mortification are putrid and corroding ulcers, it may 6 
times, probably, have no leſs efficacy in others of that ki 
which yet he thinks ſhould not be attempted, withoura 
vious preparation of the whole body (which may be eafily d 
in thoſe, tho' not 0 in mortifications, in which no time mult 
loſt) and having a regard to the whole habit of the body, 
not without the advice of a learned and prudent phyſician. 


Corrections and Amendments to the Natural Hiſtory of | 

Coccus radicum tinctorius; % Dr. Breynius. Phil. Tr 
No 426. p. 444 | 

17 Dr. Breynins's Natural Hiſtory of the Coccus radii 

1 when after ſevera] repeated obſervations and experime 

(eſpecially thoſe in p. 16, 17.) he had given an account 

the generation and metamorphoſis of that inſet, which 4 


7 


aſſes is as follows. 


orf the male 
The egg 


F 1 1ſt. 
S of 
bh A. Of the male 


no wings. 


that is the coccus ſtrictly ſo 
call d, of the bigneſs af a 
grain of poppy ſeed or mil- 
et at fartheſt, gather d from 
the 9. of June till the ſum- 


ger COCCE. | 
IV. The leſſer worm with 6 


of the abovementioned coc- 
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to the extremities of the roots like a ſpherical grain, and 
commonly call'd coccus Polonicus, he conjectur'd that thoſe 


il] flies, which are often found among the coccus, did not be- 
v thereto, but o- d their riſe to ſmall worms of their own 


mer ſolſtice, with other big- 


feet, no wings: It comes out 


cus, from the ſummer fol- 
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nd, and were accidentally found among the coccus; and as 
: Dr. could not find any difference of { 

the coccus, and following chiefly the opinion of S. Ceſtoni 
ncerning the coccus of the ilex, he ventur d to affert that the 
un radicum is likewiſe an inſect of the hermaphrodite kind; 
hich brings forth eggs of, and from itſelf}, and propapates its 
cies without being impregnated by the male. But 
following he was made ſenfible of his error, and about the 
| of it he was entirely convinced of his being in the wrong. 
Having repeated his obſervations with the greateſt exaCtneſs, 
nd examin'd them in the ſtricteſt manner, he at laſt found that 
e metamorphoſis, or evolution thro? which the coceus radicum 


ex among the worms 


e ſum- 


B. Of the ſemale 
I. The egg 


The eggs are laid about the end of July, or beginning of 


B. Of the female 


A worm with fix feet and II. A worm with ſix feet and 


no wings. 


The worms cothe out of the eggs about the middle of Au- 
rv, till the beginning of September. a | 


Il. The leſs ſpherical grain, III. The larger ſpherical grain, 


the coccus of the bigneſs of 
a vetch, or as big as that of 


a 0 white pepper, which 18 ga- 


thered from the middle of 
June till about the middle 


of Juby. 
IV. The larger worm with 6 


feet and no wings; that is, 
the female coming out in the 
beginning of ly; but 


ice 


— 
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ſtice till the middle of . chiefly about the middle. 
July. $0, the ſaid. month; which be 
ing 1mpregnated by the 
| 8 No * brings forth 3 
| N? I 4d 1 5 - "BY 
V. The »ympha which ap- 8 5 by 
pears about the beginning of 
July and the following days. 
VI. The fly, the male, com- 
ing out from the middle of 
July till the 24. of the ſame 
month, which 1mpregnates 
the female worm marked 
N*IV. el tara es 


This inſe& under what ſhape ſoever it appears, whether of 2 
grain, a male worm, a nympha, a fly, a female worm, or 2 
worm coming out of an egg; when preſs'd and cruſh'd does 
always afford a matter of a purple colour, which however is 
' obſerved to run molt copiouſly in the cocci and the worms, eſpe⸗ 
cially the female ones, e 


fariber Explanation of the Uſe of the Bile in the Ai. 
mal Oeconomy ; by Dr. Alexander Stuart. Phil, Tran 
M eee 

IN the ſhort eflay on the uſe of the bile in the animal cco- 


nomy in Phil. Tranſ. N* 414. ſome points having been 
there only hinted at; Dr. Sguart thought it neceſſary to ſet 


theſe in a clearer light, by ſolving ſuch difficulties, and anſwer- 


ing ſuch remarks, as have. occurr'd either in converſation or cor- 
re{pondence on that ſubject. | | 


The firſt remark which deſerves regard is, that no notice is 


taken of the effect of the gall ſpilt upon the external coat of the 
inteſtines from the wound in the gall-bladder, whoſe ſtimulus 
on the outſide is ſuppos d ſufficient to have produced, and to 
have ſolv'd all the phenomena, or ſymptoms obſerv'd and re- 
lated in the caſe : So that all the ſymptoms, attributed to a 
want of the ſtimulus of the gall on the inſide of the inteſtines, 
might have been more properly aſcribed to the ſame ſtimulus, 
acting upon the outſide of the uppermoſt guts, ſituated next the 


gall-bladder, whoſe compleat contraction by the force of that 
imulus expelling the air out of their cavity, and forcing it into 


the lower guts (as in windy colics) would have diſtended them 
| | | 5 
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the pitch, ment ion'd in that eſſay. At the ſame time it is 
be ( nowledged, that had the gall been carried clean out of the 
ay by any vent; fo as that no ſtimulus had remain'd to act 
ther upon the inſide or outſide of the inteſtines, then the Dr's 
ny of 1 for the ſymptoms had been good, and the 
mclufions Juſt. | OY OS, ES 

The Dr. Ska Hil, that there is ſome appearance of rea- 
1 for this remark, and the objection it implies: But the whole 
tength of the argument according to the Dr. lies in a ſuppoſi- 
that a ſtimulus on the outſide of the inteſtines is capable of 
citing a contraction, ſupplying the want of that ſti mulus on 
zinfide, and likewiſe of cauſing a preternatural diſtenſion of 
e whole inteſtinal canal: The contrary of all which the Dr. 
weavours to prove. 3 5 | 
And in order to this he thinks it neceſſary to premiſe what, 


Flaps, may not have been univerfally adverted to, yet can be 
r boner propos'd than acknowledged 1. That the whole action 
lors the nerves, whether in ſenſation, or muſcular mot ion, is ex- 
1 cd at their extremities only. 2. That the ſides of the nerves 
pe 


rey where along their whole tracts are entirely inſenſible, and 
me neither for enſition nor motion. 

The apparatus of nature towards both theſe actions makes 
is plain, Towards ſenſation we ſee, that the medullary ſub- 
ice of the nerves at their extremities is diveſted of its cover- 
ws, which are proceſſes of the dura and pia mater, and ends 
ae in the form of ſmall ſoft papillæ, which from their figure 


en Wiumiſts call pyramidales, on the ſurface of the curis, co- 
let Nerd over with the curicula, where they act the ir part in ſenſa- 
er- In or in feeling, taſting and ſmelling. The ſoſt denudated 


aches of the optic nerve which compoſe the retina, and 
tat for the ſame reaſon is call'd the portio mollis of the audi- 
ry nerve, the immediate inſtruments of ſeeing and hearing, 
me the fame. Again, it is the extremities of the nerves that 
tr with their coverings into the muſcle, and into each fibre 
the muſcle to which they belong; where they depoſit their 
nents, or act their part in muſcular motion. But the ſides 


(che nerves along their whole tracts are inſenſible or void of 
„ Wing; becauſe their medullary ſubſtance, and its contents, 
5, lich are the only immediate inſtruments of ſenſation in them, 
de e bere cover'd with the pia and dura mater; the laſt of 


at ich is the ſtrongeſt, denſeſt, and moſt unpenetrable mem- 
0 e of the whole body, capable of defending and conveying 


« * tender medullary ſubſtance of the nerves and its contents, 
| - lafe, 
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lafe, unhurt and undiflipated to the ſeveral organs of ſenſat 


and motion, at their extremities, the ſeats of their action. 

A farther confirmation of this from experience is the ind 
bility of the fide of a large vifible branch of a nerve, wh 
ſometimes happens to lie bare and expos'd in a wound or ul 
where it will bear the touch of the probe without feeling, 3 
occafion no more pain than in wounds and ulcers of the {7 
kind, where the nerves are not expos'd, unleſs the iuveſt 
membranes, viz. the dura and pia mater be by any accid 
wounded, lacerated or corroded : In which caſe, the medul] 
ſubſtance being laid bare, exquiſite pain is felt, and very fey 
ſymptoms enſue, which are hardly to be conquered, or never 
eafily as by cutting the nerve quite thro ; ſo as that the ext 
mity may retire within the fleth, and the medullary ſubſta 
be defended by it. By which it appears, that the ſides of 
nerves are inſenſible; and that the extremity of the medyl] 
ſubſtance Jaid bare, either by nature, or by ſome accident, 
the only immediate inſtrument of ſenſation. This being p 
mis'd, the ſtructure of the inteſtines, the parts in queſtion in 
caſe before us, comes to be confider'd. | 

The inteſtines are made up of 4 tunics or coats; the firlt 
external coat is a common membranous covering from the pg 
tonæum. The 2d. is compos'd of annular, contractile, muſcu 
fibres, the immediate inſtruments of their periſtaltic muti 
The zd. is the nervous coat, a reticular plexus of nerves, int 
mix'd with blond veſſels and glands, placed immediately un 
the muſcular, and over the villous coat. The 4th. is the vill 
or innermoſt coat on the concave fide ; rightly call'd viJlous, 
it appears thro* a microſcope : 'Tho' from its appearance tot 
naked eye, it be erroneoully called the mucous coat. Thi 
generally allowed to conſiſt of the capillary extremities, or 
ther roots of the lacteals, and the excretory ducts of the glanf 
which together form theſe villi obſerved in it. Among thi 
in analogy to all other parts of the body, the papille pyra 
dales, or extremities of the nerves, are lodged under the cutic1 
of the nervous coat, for the uſes of ſenſation, ſo neceſſaty 
the purpoſes of nature, in this very ſenſible part the inſide oft 

urs, which is known to be ſo quickly and neceſſarily alle 
Þy the qualities of their contents, | 
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The proper nerves of the firſt or outer coat are thoſe of t Ty 
peritonæum, of which it is a part, ariſing from the medulla Fi. 
nalis of the loins and 6s /acrum : Whereas the nerves proper g 
the guts are from thee par dagum and meſenteric leni: N v. 


the | 
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refore, there is no communication of nerves between this ex- 
mal coat or covering, and the proper ſubſtance of the inteſtines 
emſelves 3 a ſtimulus, acting upon this external coat only, 
old not affect the guts, ſo as to excite any conſiderable 
ore, either of ienſation or motion in them. Ts 

Again the proper nerves of the inteſtines, whoſe origin, dif- 
tion, and ſituation, have been already deſcrib'd, terminate 
ther in the muſcular contractile fibres of the coat immediately 
hore them, or carry their extremities to the inſide, where they 


-minate under the cuticula for the uſe of ſenſation: So that a 


ius on the outſide of the inteſtines, beſides the difficulty of 
aling thro? the external coats, before it could reach the proper 
zries of the guts, would at laſt only irritate their ſides, where 
key are inſenſible, becauſe cover'd with the dura marer: And 
n might be ſuppos'd that ſuch a ſtimulus as is in queſtion, to 
x; the gall, could have penetrated thro' theſe coats into the 
aity, where the ſenſible extremities of the proper nerves of 
je guts lie expos'd to it; yet ſuch a filtration thro? all theſe 
wt, as it could not be performed ſoon, nor in great quantity; 
bit would enter at laſt, diveſted in a great meaſure of its groſ- 
kr, {aline, oleaginous and pungent parts, by the filtration, and 
by loſe the power of a ſtimulus on the inſide; as the fitua- 
jon of the parts, and diſpoſition of the nerves aboye deſcrib'd, 
made it an ineffectual one on the outfide, as much as if it had 
ken carried quite out of the body. To conclude, if the gall, 
alt on the outſide of the guts, had been capable of exciting a 
mation in any part of them; ſo ſoon as it came to cover the 
ole furface, it muſt have had the ſame effect equally every 
Mere, and the whole canal ſhould have been found contracted 
wis (malleſt diameter: Whereas it was found every where diſ- 
aded to a great pitch. It is, therefore, plain that a ſtimulus 
"the outſide of the inteſtines has not the effect of ſuch a ſti- 
us on the inſide: It can neither excite them to a contraction, 
mote their periſtaltic motion, nor ſupply the defect or want 


uch a ſtimulus on the infide, much leſs occaſion ſuch an uni- 


wal diſtenſion, or account for the ſymptoms ariſing from it, 
Ich is what the Dr. undertook to prove. + It was for theſe rea- 
# and to avoid prolixity, that the gall ſpilt on the outfide 
"414 Pn | : 
The ſecond difficulty is how a freſh recruit of chyle- ſhould 
Ka cauſe of ſleep. | | | 


Vor. IX. 10 5 Aa a : The 


tne inteſtines was not taken notice of in Phil. Tranſ. 
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The experiments made in Phil. Tranſ. N 424, he bor 
may ſerve to juſtify what he here aſſumes, concerning ti 
nature and exiſtence of the nervous fluid, or animal ſpiri 
in the ſolution of this ſecond difficulty. ; | 
The argument runs thus: It is well known that pegy 
after a plentiful meal are often inclin d to ſleep, long hefq 
the chyle can be ſuppoſed to be got into the blood: The" 
fore, a freſh recruit of chyle cannot be the cauſe of ſlee ! 
but there muſt be ſome other cauſe, at leaſt at that tim 
Which cauſe is aſſigned by ſuppoſing, that after a plemifi 
meal the diſtended ſtomach will load and oppreſs the of: 
cending aorta; ſo as to hinder the blood in its deſcent ; oi! 
thereby force a greater quantity than uſual into the aſcend WM! 
aorta, which by its diſtended branches in the brain, oi: 
_ obſtruct the ſecretion of the animal ſpirits thro' the olan 
of the cortical ſubſtance into the origin of the nerves, 
thereby produce ſleep. This being generally eſteemed 
mechanical account of the cauſe of ſleep after meah, 
ſerves the greater attention. DG Lend 
In anſwer to which; if ſuch were the true cauſe of {| 
after meals, it ought to have the ſame effect upon the «4 
bellum; from whence moſt of the nerves, that ſerve in 
natural and vital functions, ariſe; and fo it would hit 
theſe functions, to wit, digeſtion, the periſtaltic mot 
reſpiration, and the circulation of the blood; all which, 
the contrary, are obſerv'd to be ſtronger and more reg 
in ſleep than when we are awake, at leaſt in a healthy 
temperate perſon, who has us'd moderate exerciſe, Ap 
gluttony, drunkenneſs and flatas's, which overload the 
mach; and therefore, according to this hypotheſis, ough 
produce the quieteſt and moſt ferene repoſe in ſleep, do, 
the contrary, bring inquietude, or broken and interrup 
reſt; and when, to the preateſt excels, a lethargic fle 
which is a diſeaſe for the time, and ſometimes termin 
in death. In like manner the incubus, which is juſtly WM ft 
pos'd to ariſe from an inflation or diſtenſion of the ftomiF'ric 
in a ſupine poſture in bed, oppreſſing the deſcending a Ru 
ought to produce quiet reſt: Whereas nothing diſturbs m le 
as it firſt brings the perſon out of quiet ſleep into a forF?s, 
waking dream, with a ſenſe of oppreſſion, and at laſt ur 
him quite in a kind of terror, with a palpitation of the hq t 
And indeed as nothing contributes more to ſound and D 
reſt than an eaſy digeſtion and reſpiration, a ſedate, eq“ © 
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od regular circulation. of the blood ; that is, an uninter- 
gtcd exerciſe of all the natural and vital parts ; the reverſe 
(theſe, and particularly an interrupted or difficult circula- 
ia, if to any confiderable pitch, muſt produce the contrary 
4s, to wit, lome 57 a of reſtleflneſs or * 
um fevers and other diſtempers attended with ſuc irregu- 
ties of the animal oeconomy. 3 | 
The difficulty ſuggeſted about the chyle's not getting ſoon 
xough into the blood, by the way of the lacteals, ro pro- 
luce this effect in ſuch as ſleep immediately after a plentiful 
real, vaniſheth when we conlider, that this very rare] 
uppens, at leaſt never attends temperate peo le, in ork 
each, and in a temperate climate; but ſuch as are groſs 
keters, drunkards, corpulent, ſhort-neck'd, by conſtitution, 
make, liable o apoplexy or palſy, or have formerly 
wird by luch diſtempers, or live in a hot country. 

lu grots feeders, drunkards, and ſuch as are corpulent, 
fom theſe cauſes the lacteals are never quite empty : In ſuch 
te food of the preſent meal, by exciting the periſtaltic 
notion, will, in a few minutes, preſs forward the chyle of 
ke preceeding meal into the blood. In fall veſſels or tubes 
ke reception and diſcharge will be inſtantaneous, or nearly 
ch; becauſe, ſuppoſing the apertures to be free, or unob- 
tudted, as much preciſely will iſſue at one extremity of a 
ll reſſel or tube, as is forced into it at the oppoſite extre- 
my, and that inſtantaneoufly; becauſe of the contiguity of 
he globules, or particles of the fluid. it contains. In ſhort- 
cb d people the paſſage between the heart and the brain 
king proportionably ſhort, the force or momentum of the 
arculation in the brain is by ſo much the greater; but a 
long and ſwift circulation is an enemy to all ſecretions, as 
b erident in fevers, and mechanically demonſtrable : For, 
ill the ſecretions being by lateral branches going off at or 
ar to right angles (which is very remarkable in the brain) 
ſuift circulation or motion 14. or parallel to the axis 
aries along with it what ſhould be laterally ſecerned : Hence 
paucity of animal ſpirits in ſhort-necked people, who by 
hs make are liable to apoplexies, palſies, coma's, lethar- 
ies, a liſtleſſneſs, inactivity and drowſineſs, eſpecially after 
nals, when the freſh chyle has got admiſſion, to abſorb a 
rt of the already few remaining ſpirits, which muſt be 
Kruited in ſleep. Again in hot climates; a continual waſte 
u Gilipation of the ſpirits by heat, makes the tohabirancs 

Aa a 2 5 generally 
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checks perſpiration, and the evaporation of theſe ſpirit 


fore remain plentiful enough to ſupport their activity aft 


generally lazy and unaQtive: In ſuch the recent chyle, t 
groſſeſt circulating fluid of the whole body, will quick] 
abſorb the few remaining ſpirits, and diſpoſe them to ſlee 
after every meal; except when the cool of the eyenj, 


which were recruited by ſleep in the day time; and ther 


ſupper, when the buſineſs of the meaner, and diverſions 
the richer ſort begin; which, in colder climates, is the e 
after breakfaſt and dinner, For a farther confirmation of th 
brandy and the ſpirits of fermented liquors, are known 
produce a drowſy ſtupidity in ſuch as drink them to a; 
pitch, and an habitual dullneſs in babitual drinkers of then 
and when drank to exceſs, they throw into a kind of Jet; 
gic ſlecp for ſome time: Yet the quantity taken do 
ſufficient to produce theſe effects, is never ſo much z;! 
load or diſtend the ſtomach in ſuch a manner as to oppri 
the deſcending aorta, or hinder the circulation downward 
and therefore, cannot be ſuppos'd to produce ſeep. or flee 
neſs in that manner, but in a different way, as ſhall be de 
crib'd'in the ſequel of this diſcourſe, N 
Thus, what has been generally eſteemed a mechanic 
cauſe of fleep after meals, being, the Dr. thinks, ſufficien 
refuted, it remains to eſtabliſh ſuch a general cauſe of {lec 


— 


as may be conformable to what is advanc'd in the eſſay undi 
JJV „ the 
He believes it will hardly be denied, that the cauſc WM tb: 
Neep in general is a want of a ſufficient quantity of arim gr 
ſpirits, for the uſe andexerciſe of the animal functions: W u 
ever, therefore, prevents their recruit, hinders or imped o 
[their ſecretion, abſorbs or fetters them when produced; a di 
whatever exhauſts or evaporates them, by occaſioning ve 
aucity of ſpirits, will, in a healthy perſon, produce 2 11 I 
teflneſs, lazineſs, a tendency to ſleep, or ſleep itſelf, WM 6 
proportion to that paucity of the remaining ſpirits. 11 vl n: 
enumerate all the known remote cauſes of ſteep or fleepine Wi n 
we ſhall find that in ſome one or other of the ways above an 
down, they do all of them tend to produce this immedi» in 
or proximate cauſe, to wit, 'an impairing of the nervoll t 
fluid, or animal ſpirits, and thereby bring on theſe ſever * 
diſpoſitions to ſleep, or ſleep itſelf. bi 
All the remote cauſes of ſleep or ſleepineſs may, the {a 
thinks, be fully comprehended in the four following os al 
| age ae HE culad 4 
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lars, and conſidered in the following order. 1. Exerciſe. 
4 too plentiful meal. 3. Drunkenneſs, or a too great 
atity of fermented liquors, or of their diſtill'd ſpirits. 


The whole tribe of narcotics, ſoporifics; of which opium, 
its ſeveral preparations, are the chief. 14128 

. Exerciſe appears to waſte all the fluids, and particularly 
4 animal ſpirits, the active inſtruments of all motion: So 
ut the remains are not ſufficient for the exigencies of the 
aural and vital functions, nor to ſupply the demands of 
gantary motion, nor aſſiſt in ſenſation, and the operations 
fhe mind. And here it is proper to ſhew how this waſte 
xefarily brings on ſleep in a healthy perfon ; and how the 
aural and vital motions and functions of digeſtion, circula- 
ti and reſpiration, notwithſtanding this waſte, do neceſ- 
fly go on in ſleep, leading the remains of the ſpirits to 
heir aſſiſtance, and making the deficiency fall to the ſhare 
the animal or voluntary motions and organs of ſenſation. 
h erder to ſhew this, let us obſerve what is very obvious; 
rmely that when any muſcle is brought into action againſt 
dur will by a ſuperior force, as when a ſtronger man bends 
t extends one's arm contrary to his will or inclination; the 
henders or exrenſores of the arm ſwell and contract in the 
ame manner, and the afflux of the blood and ſpirits to the 
onrating muſcles, is the ſame, as when it is done yolun- 
arily : Therefore, by any external or adventitious force, 
the blood and i ſpirits will be derived upon the: part 
thus forced into action: But all the natural and vital 
parts have ſach an external or adventitious force conti- 
mally acting upon them. In the: prime vie the weight and 
cher qualities of our food and drink, mix'd with air and 
dle, excite the periſtaltic motion, as neceſſarily as the 
weight of a clock, or ſpring of a watch, wound up, keeps 
tie wheels and pendulum, Cc. in motion. The chyle 
forced from thence, and the blood returning into the heart, 
:cefſarily ſet its elaſtic ſprings at work, and the ſame blood 
nd chyle forced into the arteries by it, make their diaftole 
ad following yſtole 1navoidable. The air by its elaſticity, 
ind the whole weight of the atmoſphere, forceth 1i{clf into 
te elaſtic pipes and veſicles of the — and dilates them ; 


wich by their elaſticity and mechaniſm, aſſiſted by various 
muſcles, and the ribs and cartilages of the zhorax, as neceſ- 
arty repel it in expiration. It is, therefore, evident, that 
all theſe natural and vital parts are acted upon, and ſet ar 
work by an external adventitious and irreſiſtible force, con- 

tinually 
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of the afflux to, and of the ſecretion and excretion by t 


tinually exciting them, whether we will or not, wheth. 
awake or aſlecp; the blood, therefore, and remaining ſpir Wh? 
after labour, will be mechanically and neceflarily led to? 
theſe parts that are thus forced into action at all times; b 
eſpecially, moſt regularly and capiouſly in ſleep, when Wi! 
external objects ceale to ſollicit our ſenſes, and the. will do 
no longer determine the ſpirits into the muſcles of volumta rer 
motion; which two kinds of action, as well as the operatio 
and paſſions of out mind, do, in the day-time, make fir; 
derivations of the ſpirits from the natural and vital function 
which, for that reaſon, are never ſo perfect as in ſound a 
undiſturbed ſleep. 8 0 £94 > 
- Thoſe, who are acquainted with the doctrine of de 
vations and revulſions, founded upon innumerable obſcry 
tions in the animal eeconomy and practice of phyſiek, 6 
know, that a flux of any of the animal ffuids ariſing fra 
nature, or from a diſeaſe, or excited by art towards any 0 
or more parts of the body, or towards any organ of ſecrctic 
or excretion, will cauſe a ſenſible proportional diminutic 


other parts and organs: So ſoon, therefore, as a deficienc 
of animal ſpirits happens by labour, or from any other caulf 


whatever, that defect will be firſt felt in the organs of ſe j 
ſation, the muſcles of voluntary motion, and the operation 
of the mind; becauſe theſe are not ated upon by ſuch pon! 
erful and irrefiftible agents, as the organs of the 3 au dit 
vital fonctions are in perfect health: For, the mind, bein the 
ſenfible of the defect of ſpirits for its ations and operation 
chooſeth to forbear; we retire from external objects; and br, 
then the whole of the remaining ſpirits are led to the natural bt 
and vital organs, by the mechaniſm above deſcribed ; and dri 
the organs of ſenſation and voluntary motion mutt be entire} bile 
deſerted by them for that time; which is the ſtate of ſleep lat 
and which will continue, till a greater quantity of ſpirits b. pe 
recruited than is conſumed in the natural and vital functions el 
at which time the redundancy or overplus begins again to b fo 
ſecerned into the other deſerted nerves, to. wit, into thai blo 
of ſenſation and voluntary motion; which flowing now cop u 
ouſly into the relaxed mulcles, excites ſtretching, yawning = 
| | cl 


Sc. and at laſt rouzeth out of ſleep. | 


2. A too plentiful meal is known to cauſe a heavine(s Pu 
| inaQtivity, liſtleſſneſs, an averſion to motion or action, 
drowſineſs, ſlee pineſs, and in ſome ſleep! itſelf, ſoon att c 


cating. It has been prov'd above tha chi- cannot pe an 
| : | 8 £ OUR 
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nm 2 diſtenſion of the ſtomach; and that in ſuch the 
als are never empty; and that the chyle of the preceed- 
i meal is forced thro' them into the blood by the ſucceed- 
,, almoſt inſtantaneouſly, or ſo ſoon as the periſtaltic - 
"ion is excited or increas'd by the food taken down, which 
if be during the time of ſuch a meal, or very ſoon after, 
cording to the degree of fullneſs of the lacteals before that 
el. What change then can we imagine to have happen'd 
1 the body in this time of a meal, ſo remarkable, and ſo 
ikely to affect the oeconomy, as that of the admiſſion of a 
ud into the blood, much groſſer and leſs fluid than itſelf? 
v< a mixture muſt render the whole maſs groſſer, or of a 
ticker conſiſtence than before, as} it quickly mixeth with 
te finer, and abſorbs its moſt fluid parts; but it will hardly 
e denied, that if there be ſuch a fluid as animal ſpirits, they 
nat be the fineſt and moſt depurated fluid of the blood: 
Theſe, therefore, will be abſorbed and mix'd with thy 
oller crude fluid, the chyle ; and therefore will be dimi- 
i'd by it; and, being thus entangled, will be more diffi- 
ally ſecreted, and in leſs quantity: Hence that paucity 
& ſpirits, which will diſpoſe to ſleep in the ſame manner as 
iter labour or exerciſe. „3 5 
z. How far ſtrong fermented vegetable juices, or liquors. 
and their diſtill'd liquors, drank to any pitch of exceſs, bring 
m ſlee p, or ſome degrees of it, has already been ſaid. The 
ditll'd ſpirits of fermented liquors are known to leſſen all 
the ſecretions and excretions; and therefore are of uſe in 
larrb&a's, in exceſſive and colliquative ſweatings; and the 
Dr. has known French brandy, taken incautiouſly, to have 
put a ſtop to a ſweat procur'd by ſudorifics. In habitual 
dinkers of them, they gradually leſſen the ſecretion of the 
ble, and infenfible perſpiration ; and thereby bring them at 
lat into the jaundice and droply. Spirituous liquors, and 
ee ene brandy in the moſt remarkable manner, 
eing mix'd with the blood, as it flows from a vein into a 
poringer, unites the ſerous with the globular red part of the 
blood, ro ſuch a degree, as that no /erum ſeparates from it 
in ſeveral hours, and in ſome not at all: Which ſhews in 
what manner it hinders the ſecretions in the body; theſe 
being all of them of the ſerous kind: Hence that great im- 
purity of the blood arifing from a reſtraint af the ſecretions 
u ſuch people; and alſo that paucity of ſpirits, the general 
cauſe of ſleep and dullneſs, very different from the alacrity 
and vivacity of the temperate, and even of W 
| N atk 
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That, therefore, which fetters or binds up all the ſeroſiti 
| or moſt fluid parts of the blood, and proves a ſtrong cg 
between them and the red globules thereof, may be res 

nably ſuppos'd to fetter or tie up the fineſt fluid of all, to w 
the animal ſpirits with the reſt, and in the ſame manner 
_ hinder their ſecretion, and thereby produce ſleep, or ſot 


et Ab = 


ſuch degree of it as is above-mentioned. 0 

4. As to opium, and all the claſs of ſoporifics, if we co 
pare the viſible effects of them with what has been 
above of brandy, or ſpirits of fermented liquors, we fh 
find them much the ſame. Opium is known to leſſen 
ſuppreſs all the ſecretions and excretions ; and is, therefy 
of {ach remarkable uſe in fluxes, rheums, catarrhs, & 
It has indeed been taken for a ſudorific, but that only | 
compoſition with aromatics, as in Venice or London treac| 
or with ſaline bodies, as the /zpo zarrareus in the 9 
Matthei or Starkii, and that two aſſiſted by plentiful dil 


tion with warm fack-whey, or ſuch like liquors, and th 


addition of volatile ſpirits of hartſhorn, Sc. which ail x 

known to thin the blood, as M. Zeewwenboeck's microſcopie an 

i obſervations, and the mixing of theſe volatile ſaline {pirfiM, 
} | with blood, as it runs out of the vein into a porringer, « hi 
i ſafficiently evince: Which ſhews that theſe volatile (4M u 
are good correctors of opium, as they break down and coll. 

quate the blood: and therefore tend to promote the ſeroſj cu 

ſecretions, which op;um by itfelf, and all diſtill'd ſpirits im 

fermented liquors do retain or reſtrain for ſome time, inc pe 

porating the ſerofities with the red globules of the blood, Wn: 

has been obſerv'd before. In hot countries, where lara 11 

doſes of opium ate taken, the effects are nearly the ſame wii der 

what we obſerve in drinkers of diſtill'd ſpirits of fermente | 

liquors ; to wit, a ſmall doſe exhilerates, a larger brings n 

ſome degree of drunkenneſs, or temporary madneſs; an b. 

_ thisincreas'd will lay to ſleep, and a very large doſe will kill. 

In this compariſon, therefore, may we not juſtly concludiſ per 

a parity inthe caules, from the fimilitude of the effects, th ;; | 

all the ſecundary qualities of ſuch cauſes which offer then 

ſelves externally to our ſenſes, be apparently very differen ic 

Thus gun-powder is as much a latent fire as brandy, au i: 

will exert itſelf in that ſhape to a far greater degree than 1:1; 

in equal circumſtances, that is, by the leaſt contact of fire Mn 

and therefore, tho' brandy and opium ſhew no outward re cor. 


ſemblance to our ſenſcs in ſmell, taſte, colour, canſiltenct 
5 16 vita an 
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ind ſuch like ſecundary qualities, no more than brandy and 
un- powder: yet if in proper and equal circumſtances, that 
i; in contact and mixture with the blood, they produce the 
ame, or nearly the ſame, effects, we may juitly conclude, 
hat there is a latent ſimilitude of primary qualities in their 
mures, which they manifeſt in proper and equal circumſtan- 
tees in producing the ſame or parallel effects. Eut it has 
teen above ſhewn how, and in what manner, brandy fetters 
nd intangles the animal ſpirits, and other fluids of the blood, 
ting them too er with the groſſer parts, and 
tercby hindering their due ſecretion for ſome time: Whence 
4 paucity of ſpirits, which diſcovers itſelf by an inequality 
nd irregularity of, their diſtribution in drunkenneſs, a ſtill 
rater effect in dullneſs and drowſineſs; ſtill more in ſleep, 
nd a total ſuppreſſion of their ſecretion, as well to the 
mura! and vital, as to the animal organs, which 1s death, 
the effect of the greateſt doſes either of ſuch diſtill'd ſpirits, 
or of om. | 

From what has been ſaid on this ſubject, it ſeems as plain 
$ the nature of ſuch a phyfical demonſtration will admit of. 
„ That the univerſal cauſe of ſleep is a paucity of animal 
fiirits, 2. That this defect will ariſe from whatever exhauſts, 
mites or evaporates them when produced, as labour and 
exerciſe 3 or from whatever abſorbs them, as a great quantity of 
mice chyle, recently and ſuddenly admitted into the blood, in the 
time of, or ſoon after, a plentiful meal; or whatever can 
ktrer or re-unite them with the groſſer parts of the blood, as 
mich as brandy, or ſpirituous fermented liquors, and opiates. 
All theſe, either by evaporating or waſting them, or by hin- 
ring their production or ſecretion, do bring on that paucity 
af ſpirits ſpoken of, and ſleep, or ſome degree of ſleepineſs, as 
a neceffary conſequence. Yet it will be ſtill true upon the 
ume foot of reaſoning, that where the blood is exceedingly 
depurated, and the ſecretions and excretions from it already 
perfctly performed, as in long faſting, the whole mals of blood 
b become only fit for the ſecretion of ſpirits; has no crudity 
«impurity in it to abſorb or fetter the {pirits already pro- 
laced; and no crude chyle admitted to anſwer that end. In 
luch a caſe opiates can have no effect, the ſpirits cannot be 
wiorbed, ſetter'd, or reſtrain'd, where the qualities of the 
mais of blood do not concur to produce that effect. Another 
concurr ing cauſe of the inefficacy of opiates in the caſe of 
falling 1s, that all the natural ports, thoſe, to wit, of the prime 
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vie, which ſerve for digeſtion, are at reſt, for want of | 
weight and ſtimulus of food, and likewiſe of the gall in H 
caſe referr'd to, to keep up their periſtaltic motion: There 
few or none of the ſpirits being ſpent on thoſe parts, there 
a greater ſupply ſent to the animal organs of ſenſation an 
voluntary motion; and indeed in ſuch a caſe, even the vit 
parts for reſpiration and circulation do act but very ſluggiſh] 
for want of a recruit of blood and fluids, proper to excite the 
functions: Hence alſo the ſupply of ſpicits to the organs 
ſenſation and voluntary motion, is by ſo much the greater 
and the poſſibility of reſtraining the ſecretion, for the reaſol 
above · aſſigned, impracticable by any power of opium, wit | 
out the acceſſion of a freſh recruit of chyle. Hence alſo thoſ 15 
who have any conſiderable defect in the natural and vi 
functions, or in either of them, by obſtructions of the viſcer 
are generally bad ſleepers, or watchful; and in ſuch, opiar 
have but little effect to procure reſt, with this great diſadvat 
tage, that by impeding the ſecretions, they increaſe the obſtru 
tions; tho' in many caſes, where the vi/cera are found, the 
muſt be acknowledged to be excellent medicines. What hi 
been ſaid will alſo ſufficiently account for the anodyne pont 
of opium: For, if it impede the ſecretion of the animal ſpirit 
the immediate active inſtruments of all ſenſation, it mul 
certainly obtund or aboliſh for that time the diſagreeab 
ſenſation of pain. 3. The third difficulty is, how pus ſhould... 
be the product of chyle, and not of the blood or ſerum. Mn 
to which, it would not, the Dr. thinks, be difficult to pron 
that all the groſs ſecretions are from the chyle ; theſe being 
only the depurations of jt in ſanguification, or in order ti 
bring that crude and groſs fluid the chyle into pure and de 
fecated blood; from which no ſecretion can afterwards bY, 
made, but of that pureſt fluid, which it ſecretes into the ner: 
for the uſe of the whole oeconomy. If this be true, then pu 
in a wound, ulcer, or impoſthume, being a very groſs feculeri 
humour, is likelier to iſſue from the chyle, than from the 
purer or more defecated part of the mals. TY 
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(f the Aying Squirrel, or Mus Ponticus or Scythicus 
Fel and of the Veſpertilio admirabilis Bontii: by 5 
Klein, Phil. Tranſ. Ne 427. p. 32. Tranſlated from 
the Latin. | 


H A T a thouſand idle ſtories about winged and flying 
animals, as dragons, baſiliſcs, griffins, Sc. have crept into 
urs] hiſtory, no one, who without prejudice and a vul- 
x credality has thoroughly confidered the matter, can deny: 
The celebrated M. Scheuchzer in Jobi phyſica ſacrâ p. 257. 
y. as alſo Hyacinthus Eimma in his ſecond Phyſico hiſtorico 
weriment. di ſſert. de fabuloſis animalibus have endeavour'd 
pconfute theſe fabulous relations. But as to flying quadru- 
x6 in particular, experience ſhews, that there are ſome ſuch ; 
common batts, which may be call'd creeping, if not walk- 
i quadrupeds, vide Geſner de avibus p. 695. Beſides 
eſe, there is a peculiar kind of flying lizzard, under the 
ume of lacertus wolans or dracunculus alatus, very common 
%. DBelonins, it is true, repreſents it a Biped, but this 
ſceſervedly contradicted by Piſo and others: And indeed the 
Iurculz, preſerv'd in ſeveral muſeum's, do abundantly con- 
Im their being quadrupeds. Such quadrupeds are properly 
ld fying, as do really fly, that is, roam about freely in the 
t: But ſuch are improperly ſaid to fly, as generally live in 
res, as the common ſquirrels, and other animals of this kind, 
rtens, Sc. nay, many others that by leaping from one tree 
another ſeem to fly. ” : 
Amongit theſe the principal is the flying ſquirrel, fo call'd, 
tisprovided with a kind of fail, or peculiar flying inſtru- 
ent, M. Nein finds one of them in Levinus Vincentius's 
na, © Deſeript. - Animal. 1726. p. 8. Centur. 1. No 92. 
ner the name of Kiurus Virginienſis volans, without any 
ſer deſcription of it: And a certain friend told M. Klein, 
Mr. ———— of London had a Sciurus Virginienſis, that 
It all winter, and would not wake unleſs ſomething warm 
b applied to it, and then it would move one or both feet, 
being quite awake, it would again ſeem to live. He finds 
uber of them in Grew's Muſeum of the Royal Society, 
« the name of fying ſquirrel, which Dr. Grew takes to 
le animal Scaliger in Exercit. 217. f. 9. deſcribes under 
name of felis volans. [,awſon in his hiſtory of Carolina 
bis a third. And in fine, Geſner de quadruped. p. 743. 
urth, which he calls Maus ponticus or ſeytbicus, or ſciurus 
B b b 2 volar 


obſerv'd; and he examin'd one of them dead, and caus'd del 
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volans & alatus: He himſelf had not ſeen the animal, b 
only its expanded ſkin, which he likewiſe caus'd delineats 
fome account of this laſt M. Nein gives as follows: March 1 
1727, two of theſe ſciuri volantes were brought alive to IÞ; 
ſaw, and preſented to Auguſius II. King of Poland, bo 
which Magniſicus à Heucher, King's counſellor and phyfici 


neate its expanded body, as alfo its ſkeleton, as repreſenti 
Fig. 2. 2. Plate XI. in lummer 1728 the Princeſs Radi 
ſent M. Klein a live ſquirrel, it wis taken in the woods 
Kriczovia, in the diflrict of Mohilovia, on the confines 
Ruſſia. The people of Mohilovia affirm that theſe anim 
Jive in hollow oaks, and roll themſelves up in the moſs oft 
birch, where they ſleep all day, and go in queſt of their fe 
in the night. Hence it happens, that they are taken int 
following manner: The huntſmen fix nets to the hole of 
tree, and make a fire round the root; and as ſoon as the {nx 
enters the hollow of the tree, the ſquirrels immediately 
their retreat, and being entangled in the nets, fall to the grout 
and ſo are taken. | | 
Fig. 1. Plate XI repreſents the bigneſs of the one M. 
had. It is, therefore, leſs than the common ſquirrel, 2 
bigger than the field mouſe; its ſkin is very ſoft, elegan 
adorned with grey and dark grey pile; it has large, promind 
black and very beautifal eyes; ſmall ears and very ſharp ted 
with which it gnaus very fine; moſt of them are miſchievo 
but this M. Klein had was pretty mild; it would not ca 
at the finger, tho' put to its mouth; but there was no truſt 
it if provok'd. When it does not leap, its tail (which 1s 
agrceable fight) lies cloſe to its back: but when it d 
it hangs it down, wagging it from fide to fide. It eats bre 
baked without ſalt, and the freſh tops of birch are its fav 
rite food; it neither cares for nuts nor almonds ; it ma; 
its bed in an elegant manner of the moſs of the birch, 
with ſarprifing facility drawing it with its feet, it lies bu 
therein, as it were: and does not ſtir from thence in 
day-time unleſs diſturb'd, or preſs'd with thirſt, As tc 
fly ing inſtrument; the ſkin may be expanded from its 
like a ſail for the breadth of a palm nearly; it adheres to 
bending of the hinder feet, but is connected to a bony art 
Jation with the fore feet; at the extremity of this articul: 
the ſkin is downy: When it fits quiet, or moves wir 
natural pace, this articulation, which is parallel with 
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bet, cannot be diſtinguiſn'd; but as ſoon as it leaps, it is 

nored, and forms a right angle, as it were, with the fore- 

hot; whence the ſkin, as has been ſaid before, is expanded, 

ho" likewiſe a ſtrong paniculus carnoſus, that paſſes under 

the whole ſkin, does much aſſiſt its leaping. From this 

M. Klein gathers, that this little animal does not properly 

, but that it can leap to places at ſome diſtance, with 
nearer eaſe than other animals of the ſame kind, and by, 
means of its ſails continue longer in the air. With this 
lying ſquirrel compare the Veſpertilio admirabilis Bontii in 
Hiſt. Nat. & Med. Ind. Orient. cap 16. Apud Piſon. p. 68. 

2iſ% himſelt would doubt, whether it is to be claſs'd among 
the family of batts, * becauſe, ſays he, it is as big as a cat, 

its belly and breaſt thick and carnous, and down from the 

neck to the extremity of the claws is a continued membrane, 
{ almoſt like an expanded fail; add, that this ſail on the 

© under ſide is membranaceous, cover'd with down, veins and 
fibres; but on the upper fide cover'd all over in a ſurpri- 
ſing manner, with very ſoft pile, like that of a rabbit, of a 
grey and dark grey colour; and rhat it has no plicæ, as the 
wings of other animals have, either to contract or dilate it; 
and that it is almoſt three foot in length, and of the ſame 
( breadth.” = = | „„ 

As to what Bontins aſſerts, namely, that this kind f 
reſpertiliones admirabiles fie in flocks, like wild geeſe, 
M. Klein could not perſuade himſelf, on duely confidering the 
bulk of this animal and its ſtructure; but he rather thinks, 
that ſuch animals come nearer to the nature of fly ing ſquirrels, 
and that they uſe their fails in the tame manner; notwith- 
ſtanding what Bontius aflerts, that about the evening they 
are obſerv'd pendulous in the air, or from trees; but that 
tather it may hence be proved, that theſe veſpertiliones, as well 
as the flying ſquirrels, ſleep in the day time, and about the 
evening quit their retreats, leap from one tree to another; 
and therefore, that when they leap they are obſerv'd to be 
pendulous in the air; but when they have done leaping, they 
are found to hang from trees. Beſides, theſe veſpertiliones 
almirabiles may be called feles volantes, with equal propri- 
ety, as Geſner call'd the ciuri here ſpoken of, volantes, In 
fine it is to be obſerv'd, that what Geſner relates from 
Vincentius Beluacenſis and Olaus Magnus is real matter of 
fact, namely, that the common ſquirrels when they have a 

mind to croſs any water, put a piece of ſome very light wood 


upon 


„ * ä 


plunged into the baſon V, which hangs upon two or more 
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upon it, and ſitting thereon, ſteer with their tail (yet nal Ide 
erect, as Geſner would have it, but continually moyins Wii 
and not when the wind blows, but when it is calm) . 

croſs over, as was obſerv'd more than once at the iſlands of 


Gorbland. | 


A Deſcription” of a Barometer, wherein the Scale of Vari: 
ation may be increas d at Pleaſure; by Mr. John Rown- 
ing. Phil. Tranſ. N* 427. p. 39. 


BCD (Fig. 4. Plate XI.) repreſents a cylindrical veſſel, 
filled with a fluid to the height W, in which is im- 
merged the barometer 8 V, conſiſting of the following parts; 
the chief of which is the glaſs- tube TP (repreſented ſepa- 
rately at 7p) whoſe upper end T is hermetically ſeal'd. This 
end does not appear to the eye, being receiv'd by the lower 
end ofa tin pipe GH, which in its other end G receives a 
cylindrical rod, or tube 8 T, either hollow or ſolid, made of 
any materials whatſoever, thereby fixing it to the tube TP, 
The rod 8 T may be taken off, in order to put in its ſtead a 
larger or leſſer, as occaſion requires; 8 is a ſtar at the top 
of the rod ST, which ſerves as an index, pointing to the 
raduated ſcale LA, which is fixed to the cover of the 
veſſel ABCD; MN is a large cylindrical tube made of tin 
(repreſented ſeparately at a) which receives in its cavity 
the ſmaller part of the tube T P, and is well cemented to it 
at both ends: ſo that none of the fluid can get in. The tube 
TP, with this apparatus, being filled with mercury, and 


wires upon the lower end of the tube MN, muſt be poiſed 
in ſuch a manner, as to float in the liquor contain'd in the 
veſſel AB CD, and then it will riſe when the atmoſphere 
becomes lighter, and è contra. Let the ſpecific gravity of 
quickfilver be to that of water, or to the liquor the barometer 
floats in, as 5 to 1; and if it be propoſed, that the variations 
of this compound barometer ſhall be to the contemporary 
variations of the common barometer in the given ratio of /! 
to 1; this effect will be obtain'd by making the diameter of 
the rod 8 T to the diameter of the cavity of the tube HI, as 


* 2 is to 1; which may be thus demonſtrated. 


Let us ſuppoſe that the variation of the height of the quick- 
flver in the common baromerer, call'd v, is ſuch, that a 


cubic inch of quickſilver ſhall riſe into the vacuum X T; So 
D. order 
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ner to which a cubic inch of quickſilver muſt riſe from the 
fel V, that is, the ſurface P muſt ſubſide ſo far, that a 
\bic inch of water (if that be the fluid made uſe of) ſhall 
Iner the veſſel V; by which means the barometer with the 
uns annexed will be heavier by a cubic inch of the fluid. 
oy this additional weight of a cubic inch of fluid will make 
e whole barometer ſubſide (according to the laws of hydro- 
cs) till a cubic inch of the rod H S, immediately extant 
ove the ſurface at W, ſhall come under it: But the length 
{ſuch a magnitude of HS will exceed the length of an 
qual magnitude of, quickfilyer in the larger tube X, as 
uch as the ſquare of the diameter at X exceeds the ſquare 
the diameter at H (the lengths of equal cylinders being 
iprocal to their baſes) that is, the perpendicular deſcent 
the compound barometer will be to v, the perpendicular 
cent of the mercury in the common barometer, as d to r 
oppoſing this the ratio of the baſes) and conſequently, will 
x equal to dv. But by this deſcent the diſtance PW 
cen the ſurface of the ſtagnant quickfilver and the top 
{ the fluid will be augmented by a column, whoſe height is 
Jr, the deſcent of the compound barometer ; and conſe- 
ently, the weight of the whole column of the fluid preſſing 
{the lower ſurface of the quickfilver (to which the height 


Lis partly owing) will be increas'd by a column of that 


nth, and this increaſe would produce a ſecond aſcent of 
je mercury at X, equal to itſelf, namely, d v, were the 
ud as heavy as quic kſilver; but fince it is ſuppos'd to be 
ger in the ratio of s to 1, the aſcent of the mercury on 


3 5 d v : 
is account will only be —. But now, as in the former 


ie, when the aſcent of the mercury was v, the deſcent of 
e compound barometer was ſhown to be dv; ſo here the 


3 | 
nt of the mercury being —— the deſcent of the com- 


und barometer will be — and the next au 77 of 


— 
2 


d _ 5 * 
ad the next ol and ſo on in infinitum: Therefore, the 


iole deſcent of the compound barometer is to the aſcent of 
e mercury in the common barometer; that is, x: is to 1, 


IE + 2 4,&e.tor; oras- wo 1; 


$3 — 
: becauſe 
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1:4 d; that is, the diameter of 8 T to the diameter of xy 


panam is commonly prepared. This machine copfiſted of 


With a hole in the middle C, which communicated by a 8)? 
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becauſe the terms of the ſeries being in geometrical progrel 


Hence we have x: = . 


142 


the ſum of them all is ” 
5 — 4 


15 = ds + dun; that 1s, 124: ps: 152 nt alt 
us 


ay E00 1. C. E. D. 

Example 1. Putting 5s = 14, and 4 =1 ; the variations 
each barometer will be equal, by taking the diameter of 8 
to the diameter of HI, as * | IT 1 3 that is, as 30 to 
nearly. 2 5 | | 

Ex. 2. If 1 be put infinite, the diameter of 8 T will he 
the diameter of H I as 2 to 13 or 1 to / 14; that is, a1 
3 T nearly, 5 | 

The bottom of the veſſe! V, and the ends of the tube oug 
to be made rather round than flat for their more eaſy motion 
and down in the fluid. It will be convenient to have a fn 
baſon fixt upon the ſtar to contain ſhot, for the more eaſy poiſ 
the barometer in the fluid. 


Experiments ſhewn before the Royal Society with the Spirit 
vini æthereus, and the Phoſphorus urinæ; by Dr. Frob 
nius. Phil. Tranſ. N* 428. p. 55. 


70 V. 18. 1731, Dr. Frobenius took a ſolution of phoſpho 

in the æthereal ſpirit of wine, which he called liquor 
minoſus, and pour'd it into a tub of warm water; whereup 
it gave a blue flame and ſmoke, attended with ſo ſmall a deg 
of heat, as not to burn the hand, if put into it. He pou 
ſome of his zthereal ſpirit of wine upon a tub of cold wat 
and ſet it on fire with the point of his ſword (with which, be! 
firſt heated a little, he touch'd a piece of phoſphorus lod 
beforehand on the fide of the tub) and after the deflagration t 
water was cold. He then ſhew'd a very extraordinary proc 
with phoſphorus ghaczalts uring, or ſtick Phoſphorus of | 
Ambroſe Godfrey Hanckewitz, He had a very pompous m 
chine, which he calls machina Frobeniana pro reſolutione (0 
buſtibilium, inventa anno 1730. lt is really an improvement 
the common bell, under which, the oleum ſulphuris per. 6 


concave plate of glaſs, repreſented by A B (Fig. 5. Plate X 


pipe CD. with a glafs receiver EE FE, which ſtood underre® 


wn AFOMSH 0 
„ Rox Al. OCIE T. TV. via with 385 2 
eplate A B upon the plate A B ſtood a maſſy golden tri- 

, luſtaining a haſon about 4 inches diameter G H. having 
thin, it another, ſmaller one I K, of ithe ſame metal, about 
inches and 2 diameèter g this was heated! a little: He then 


gan to cover the inſide of the bell to ſome conſiderable t 
, the flame was not ſeen thro' ſo brightly as before, but the 
hole appear'd of a light azure, or ſky colour, which the Dr. 
ikered ro the formation of the firma ment. ꝝ the flowers fub- 
med he Jikened to ſnow: Then the bell being drawn up again, 
ad the golden baſons taken out, there remain'd in the ſmallar 
ion an almoſt fixed red earth, or caput mortuum. Upon the 
min of the cold air the ſnow began ſoon to melt as per 
mum, which he compared to the formation of dew and 
un; and as it dripped from the inſide of the bell upon the 
care plate A B, it ran thro' the hole in the middle of it C, 
the tube CD, into the receiver E EF; where it was col- 
ed in form of a clear tranſparent liquor, ſomewhat clammy 
ke gum- water, which Ye called water. Some of the floweis 
ned with any combuſtible matter, as common o1]-olive, Sc. 
Nd put into a golden baſon ſet over a lamp, fired immediately, 
nd flamed like phoſphorus, being in reality Phoſphorus regene- 
el, and barnt away to a ſubſtance like tar. Some of the 
my water was put into a golden baſon ſet on a lamp, and 
j *ugmenting the fire gradually, in ahout & of an hour's time, 
For. IX. $0 Eee | when 
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deflagrated in the ſame manner as deſcribed in Dr. Frgbenins's 
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when all the airy bubbles were exhal'd, the liquor became hard 
like gum, which had been diffolv'd in water, and was near}; 
dry, and pony tranſparent : This he calls vitrum mills 
Next day he made ſome more of this vitrum molle, which he 
ut into a crucible heated red hot, and then ſet it in a wind 
rnace, and gave it the greateſt heat for 4 of an hour, when 
the matter 1n the crucible appear'd fluid, like melted glaſs; he 
then pour'd it out into an iron pan; the matter continued re 
hot ſome time; when it was perfectly cold, it was hard, tranf 
parent, and brittle like common | ak, but it ſoon began t. 
relent, and in 24 hours was almoſt all turned to water again 
The Dr. ſaid, if this vit rum molle be again entirely refolv'd ir 
the air, which will take up near 14 days time, by diſtilling off 
the water, and letting the' remainder melt per deliquium again 
till all the ſaltzſh matter be reſolvid into water, there remai 
an inſi pid whitiſh earth, which, fluxed in a glaſs furnace, yiel 


Some Experiments on the Phoſphorus urinæ, which may ſeru 
to explain thoſe ſhewn by Dr. Frobenius, rogether wich ſev 
ral Obſervations to explain the Nature 7 that ſurpriſing 
chemical production; by Mr. Ambroſe Godfrey Hanckewitz 
Phil. Tranſ. N? 428. p. 58. 
M R. Hanckewits repeated the experiment of the deflagr: 
11 tion of phoſphorus under a bell (which was firſt ſhewn 
the Royal Socgery by Dr. Frobenius) but he found that a much 
more ſimple apparatus was ſufficient than the pompous ma 
chine the Dr. made uſg of: Hg took a ſtrong wide. mouth d 
glaſs jar, which ſerves as a ſtand for the concave glaſs diſh t. 
reſt on. In the middle of the glaſs diſh is a hole communicat 
ing with a pi » which goes down 1nto the above-mentioned jar 
Initead of the golden baſons, a china cup a little warmed, 
ſerves quite as well for burning off the phoſphorus ; the lat 
and main thing is a large glaſs bell, which fits nearly close 
upon the glaſs diſh : This bell may be'cafily lifted off and o 
with the b nds by an aſſiſtant, without any frame or ropes td 
ſuſpend it. e „„ ON NS 7 
Mr. Hanckewitz took one gunce of phoſphorus, which he 


experiment, and obtain'd of the white ſublimed flowers tet 
drachms, that is 2 drachms more than the weight of the ph: 
phorus before deflagrat ion; they were fo very light as to thei 
yolume, that they juſt filled an half pint pot, The ten drachme 
* | 1 
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de fowers being ſet in a cool moiſt place, expos'd to the air, 
1 hel reſolve into a liquamen, weighing 4 ounces and 2 drachms- 
ind ich Iiquamen much reſembles ol. ſulphur: per campanam; 
ben r contains an acid ſalt, more fixed in the fire than any other 
De know of in hature, and having many other 233 
ted ruliar to itſelf, which other acid ſalts have not. The ** 
taurus receives this fixed acid from the urine only: For, the 
an to: of urine is ſo fixed; that upon a live charcoal with a blow- 
cine: it plays. and rolls about like filver upon the cupel : 
d in bereas all other liquid acids evaporate with eaſe; this on the 
g offſ®Þtary is ſo fixed as to requite a greater heat for its evapora- 
gain n than that which keeps lead in fuſion z and the phlogiſtic 
nan, notwithſtanding its lightneſs, is ſo firmly and intimately 
mected with the reſt of its principles, as to ſuſtain a degree 
heat equal to that of red hot iron, during which heat the 
jt ſparkles and emits very bright flames for a good while, 
dich is a very ſurpriſing and agreeable fight ; and this ſpark- 
p being over, it remains red hot in fuſion, and perfectly 
nſparent 5 and by greater heat may be vitrified, as ſhall be 
ewn hereafter. He put the abovementioned Jiquamen into a 
ls-retort, which he ſet in a balneurm marie, and diſtilled it 
14 ſtrong inſpiffation; it yielded only an infipid phlegm; ex- 
jt that towards the laſt it came over a little impregnated 
th the acid, but not ſharper upon the tongue than if it had 
Zn a mixture of + an ounce of vinegar with 4 ounces of wa- 
Then removing the retort with the inſpiſſated liquor into 
and-furnace, he increaſed the heat gradually; ſo as to make 
efand and retort thoroughly red het, till at laſt the bottom 
the retort was ready to melt; he then left it till next day, 
ten being perfectly cold, he broke the retort, and found a 
oſt admirable white ſalt at the bottom, which was ſo united 
ith the glaſs, as not to be ſeparated from it; and ſome was 
ad all over the retort quite up to the neck, and as near as 
could gueſs by inſpection, it ſeemed to be as much in quan- 
, as the original Phoſphorus from which it was produced; 
i taſte was very ſharp and ſaline: But notwithſtanding its 
« fixity in having endur'd a melting heat for feveral hours; 
s ten clented again in a moiſt air; and in a few days was entirely 
blr'd into a Jiquamen. The phoſphorus, after its deflagra- 
a, leaves an almoſt fixed red earth, or capur mortuum, be- 
IN it, as js mention'd in Dr. Frobenius's experiment. Tho” 
would have imagined that all the inflammable parts of che 
"/phorus had been burnt off in the firſt deflagration, which 
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ſeemed very violent; yet this red earth retains ſo much of. 
unctuous phlogiſtic, that being put over a red hot fire, it ſwel in 
up, and keeps in fuſion a great while, emitting flames 2 


flaſhes of light, to long as it is kept upon the fire: But when, 


cold again, if expos'd to a moiſt air, it relents and reſolves Wc: 
the flowers do: For, the acid ſalt of the urine adhere; | 
ſtrongly to it, that tho' it undergo ſeveral ſtrong ignitious, 
will relent again as often, when ſet in the air. He took ſome 
the white ſalt that ſtuck to the retort; and in order to try t 
utmoſt degree of its fixity, he put fome. of it into a crucih 
and gave it a vitrifying heat, in which it remained fome hoy 
but was-not yet run- to'glaſs, appearing only like a fixed wh 
earth as hard-es ſtone, and ſhining as if it were juſt read) 
vitrify : Yet it was ſo far fixed, as not to relent any more int 
air; had no faline taſte, nor was it diſſolvible in water. 
therefore, took another portion of the ſame ſalt of phoſphor 
which he kept a longer time in the vitrifying heat, and he foy 
it at laſt run into perfect glaſs : And thus we ſee what a fury 
fing ſubject phoſphorus is! That ſuch an inflammable had 
conſiſt ing of the unctuous and acid parts of the urine, ſhoy 
thus become glaſs. © „ 
From this remarkable experiment he concludes, that here i 
perfect tranſmutation of bodies; the phoſphorus being tra 
muted into a fine tranſparent glaſs of a bluiſh green colo 
coming nearer to the hardneſs of a diamond than. any other gli 
and in the ſame: quantity as the phoſphorus at firſt made ue 
which, without any addition, produces this glaſs, ounce 
ounce: Ard here theſe wonderful experiments are brought 
their ne plas ut yu. He farther adds, that the crude pho 
rus without any deflag ration, but only cut very ſmall, or ict: 
ed fine with a knife, and laid upon a glafs diſh in moiſt 
will in about a week's time reſolve into a Jiquamen near 8 ti! 
its original weight; which liguamen is the ſame in all reſpet 
as that produced from the ſublimed flowers by deflagration, a 
may allo be vitrified: In ſcraping the phoſphorus take gr. 
care not to do it too haſtily, leſt by heating it, you let it 
tire. | Txt" „V 
Mr. Hanckervitæ makes the following reflections on the ft 
going experiments; as the chemical phoſphorus is the prinei 


ſubject of them, he gives ſome account what phoſphorus is, i © 

what it chiefly conſiſts of. He thinks that phoſphorus does * 

naturally exiſt in animals by itſelf ; but when formed out ir 
ac 


urine, by neans of putrifaction and fire, its principal context 
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of . bond to conſiſt of a ſubtile acid, concentrated by the ſalt of 

t leine, and of à fat depurated oil. The phlogiſtic part is ſo 

es anffMſiohtly connected with the other principles, thar the leaſt mo- 

t widMWor, friction, or warmth, ſets it on fire. The fixed part ſeems 

olves Wh conſiſt chiefly iv the acid ſalt of the urine, which is at firſt ſo 

eres mate ly concentrated with the phlogiſtic part, as in deflagra- 

jous, on to be hurried up or ſublimed along with it; yet being by 

ſome us operation freed from it, it becomes fixed, and can by no 

try Hare of heat be again ſublimed. Phoſphorus may be call'd 

rucibM;o urinous /apo, br loap ; as it conſiſts of the ſaline and olea- 

e hoc enous parts of the urine : But phoſphorus is not to be got in 

d great plenty out of urine alone, as when the faces alvinæ are 

ad) Wcixirated along with it, and then brought to a magma fit for 

e in (itil lation 3 nor is there ſo great a quantity of phoſphorus in 3 

r. be urine of other animals, as in that of men; nor is it to be 70 

hore from any natural 1 or any parts of animals or i 

e foMhicoctables in their crude ſtate, before they have undergone con- f 

ſurection in the ſtomach of an animal. How far, therefore, the 2 

e hoer gaſtricus, the bile and pancreatic juice may contribute 1 
o the eee. of it, is a diſquiſit ion he Dates to the enquiry 9 
of phyſicians. As to the parts of which phoſphorus conſiſts, it 0 
may be confider'd as the ſoot of a deflagrated oil; and ſo max A 
aery combuſtible ſubſtance be look*d upon as a kind of ph Hi 


ſlorus, as conſiſting of inflammable materials. Phoſphorus is 
more immediately compounded of a falt tending to the nature of 
ſal ammoniac, of an urinous ſalt, of an acid, and an oily pHo- 
gion with a ſubtile earth; by means of theſe ſalts exiſting in 
the urine, the feces alvin are the better elixirated, and thoſe 
particles extracted which contribute to the formation of the 
phoſphorus : With theſe falts are very intimately combined in 
the H/ phorus oleaginous or fat particles, which are the proper 
materials of that ſubtile phlogiſton, the true domuncula ignis; 
and indeed the main conſtituents of the whole compound. | 
As to the preparation of this ſurpriſing product ion, it is done 
by diſtilling the ſaponaceous magma in a cloſe veſſel, with a te- 
rerberatory fire, much ſtronger than that made uſe of for diſtil- 
ing agua fortis, or the other mineral acid ſpirits; the reſt of 
the proper encheireſis belongs only to the operator to manage 
ſecundum artem. When this operation ſucceeds rightly there 
comes over, I. A thick unQtuous oil. 2. A more ſubtile oil, 
reſembling the oleum philoſophorum, which is oil olive diſtill'd 
from brick duſt. 3. The fixed acid encloſed in a very ſubtile 
acid: Near the end of the diſtillation comes over that ber 
e rate 
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fore, and his followers, were never able to make the true ſoli 


himſelf made; but he never found any true phoſphorus except 


rated oil, which conſtitutes the inflammable peer of the ph 
rus, which is not rais'd up till the laſt, and that by the conti 
nuance of a very ſtrong re verberatory fire. But an operator not 
well exerciſed in the degrees of fire, and who knows not how 
and when to take away theſe oils apart, ſhall have nothing but 
a volatile ſalt, and fetid oil, and get at laſt only a little ung. 
ous opaque phoſphorus, ſuch as the famous Kunckel, Dr. Craft 
and Brand did, as they acknowledge in their writings, but note 
the bard 4 5a glacial phoſphorus. Since Kunckel, ther 


alacial phoſphorus, it was abſurd for him to write, that he 
could make it even out of crude indigeſted things in their natu- 
ral ſtate : For, either this famous man ſpoke too much at large Wir: 
and had never tried the experiments; or elſe he muſt deſign to 
impoſe upon the world: For, Mr. Hanckewitz can boldly con- 
tradict him as to this point from the ſeveral experiments he 


in ſuch things as had undergone digeſtion in animals : And he 
knows himſelf to have been for theſe 40 or 50 years, that is, 
ever fince he left Mr. Zoyle's laboratory, the only perſon in Eu. 
rope able to make and produce in any quantity the true ſolid 
phoſphorus. Mr. Hanckewitz did not content himſelf to work 
upon the urinous ſapo of man only, but he likewiſe examind} 
the excrements of other animals; as of horſes, cows, ſheep, &. 


and got phoſphorns, but not in ſo great quantities as from man; Nic 


probably, becauſe they feed on nothing but vegetables: He then 
made experiments on the excrements of lions, tygers and bears, 
as alſo on thoſe of cats and dogs, which being carnivorous an- Wiſh 
mals, he obtain'd more phoſphorus thence than from other ani- 
mals; he likewiſe had phoſphorus from the excrements of rats ſin 
and mice; and a little from hens and pigeons. He emptied the 
guts of fh in order to get their excrements, and he had a little 
phoſphorus from theſe; but none from the fiſhes by themſelves, 
He was next induced by Kunckel's aſſertion to try what he hi. 
could obtain from crude vegetables, as corn and other fruit: 
He thought that putrifaction would bring them the nigheſt to hr: 
an ammoniac and urinous ſtate z becauſe of the heat that 1s Win, 
produced in them by it; but his labour was all in vain, After Wi; 
theſe experiments he took in hand foſſils and minerals: He be- 
gan with the common foſſil coal, thinking that the phlogeſion in 
this biruminous ſubſtance, might have been to his purpoſe; but 
he could find nothing therein like phoſphorus, there coming 


over only a bituminous oil; and at laſt by increaſing the fire n 
| the 


higheſt degree, there ſublimed ſome white talcky flowers, 
ih were neither ſulphureous, nor acid, nor alcaline, but in- 
id like talck : And ſo he gave up all farther experiments on 
er minerals. He often wiſhed for a ſufficient quantity of the 
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not that thine in the dark, of which there are great numbers 
how 5a, eſpecially in Ty/cany; or of our common glow-worms, * 
butch ſeem to have phoſphorus lodged in their bodies. | 
Cul Phoſphorus is a ſubject that occupies much the thoughts and 
ares of ſome alchemiſts, who work on microcoſmical ſub- 
t noi ces, and out of it they promiſe themſelves golden mountains; 
ere famous Dr. Dickinſon, phyſician to king Charles II. toil'd 


U labour'd ſeveral years in experiments on the ſtercus huma- 
n, and he ſeveral times ſhew'd Mr. Hanckewirz metallic re- 
ies he had extracted from it: And this is what M. Hancke- 
u has often done himſelf; and no wonder! For we take in 
lily with our food, and ſometimes in medicines, both mineral 
Inu metallic ſubſtances, beſides what metallic veſſels, as kettles, 


s he and diſhes furniſh : We ſee a ſolution of the metal upon a 
cept ne after cutting any acid fruit, by the black ſpots it hath 
| hee it, and the metallic taſte it communicates to the thing it 
tis, Nn. Dr. Liſter hath ſhewn, that ſtones from the human bſad- 


r being calcined, may have iron extracted from them by a 


old aſtone: And Boer haave hath made it evident, by various 
vork Wreriments, that there is ſcarce any terreſtrial ſubſtance, either 
ind men, brutes, or plants, which after calcination doth not ex- 
Ec. it ſome metallic particles. Dr. Becher affirms, that from 
dan; k- earth mix'd with any fat or oil, and calcined in the fire, 
then e bath produced iron: For, it is only the iron that cauſes the 


dreſs of the bricks, and it may be extracted from them again. 


ant- Wrcover, metals are diſſolv'd by the ſalts and moiſture of the 
ani - Wirth; and fo mix with the. nutritious juices of vegetables: 
rats 


lnce it may, in ſome reſpect, be ſaid that we eat metals with 
e greateſt part of our food. 5 - 
There is got from the re/iduum after the phoſphorus is made, 


Ives. BW particular ſalt which Mr. Hanckewwits calls Sal phoſphors. 
t he Ibis falt is fixed in ſome degrees of fire, yer it may be ſublimed 
uit : 


a cloſe v. el, which other fixed ſalts cannot, except they ſtill 
nan {omgwhat volatile in them; but this falt hath no ſuch 
ing in it, neither is it any ways alcaline. How to produce 
ils falt, remains as much a ſecret as the phoſphorus itſelf: For, 


: be- We that cannot produce this falt, will never be able to make 
Ws : 353 ; . j | 

mn % Corus. | 

but 55 

ning There 
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There is ſcarce any body, out of which a chemical opera 
cannot produce water and earth, ſalts, or an acid ſpirit, and; 
urinous unctuoſity, in greater or leſs quantity, according to i 
nature of the body; and where there 1s one of thefe, there 
fife to be demonſtrated, but not without each other's help. Fra 
the preparation of phoſphorus we may reflect upon the fulig 
or foot of all combuſtible ſubſtances: For, it is the Þþhlogif 
only that burns and produces flame; it is lodged in ſulphureo 
bodies, and unctuous earths, in pitch, roſin, wax and oils, az 
in the fat of animals; but the fineſt exiſts in ardent ſpiri 

* which' when brought to that ſurprifing ſubtilty, as that liqu 
deſeribed by Dr. Frobenius in Phil. Tranſ. N“ 413, do tl 
deſerve the name of ether. n 

From what has been ſaid, we ſee, 1. That the ſaponaceoy 
magma of urine has great affinity with common ſulphur ; bei 
a ſulphureous body compos'd of an acid and depurated i 
Jjoin'd with x ſmall proportion of earth. 2. Mr. Hanckewits 
phoſphoreal magma comes very near the pyrophorus of Homben 
which wants only the ſalt of urine in it; in the room of whic 


1 allum is us d to fix the ſulphur. 3. Hence we may obſen . 
1 that urinous particles exiſt in greater abundance in animals, bl; 
'f the phlogiſton abounds moſt in vegetables, from; which is prelil ; 
. par'd that fine æthereal ſpirit ſhewn by Dr. Frobenius. 4. . 
+] produce the phlogiſton out of fat ſubſtances, and from the 50 
4 ziſton a fuligo or ſoot, and from the Fuligo an vrinous fl 
(| 5. From the corroſive oil of ſulphur we have a pure ſubtile oli þ 
| which is intimately combined with it, and is the actual fire d 
4 | the phoſphorus ; which, by barely rubbing, or the leaſt degr 0 
it of heat, is kind led into flame. 6. He who From e th 
= method of making phoſphorus can chooſe whether he will {ut 
= : lime his magma of urine into phoſphorus, or into ſulphur ; fon c 
=: the difference confifts only in the encheireſis. = 
| Ob ſervatious of the oppearances among the fixed Stars, ca! 
1 nebulous Stars; by Dr. Derham. Phil. Tranſ. Ne 4: : 
#3 p. 70. — 1 3 
#4 ; R. Derham having in autumn 1732 made ſome good cb 
14 ſervations with bis 8 foot re flecting teleſcope of the 27 | 
| pearances in the heavens, call'd nebulous ſtars, communica | 
them to the Royal Society, to incite others to make farther ! 
tervations of them; becauſe he thinks there is much more 
them worthy the enquiry of the curious than bath bitherto be 


imagined ; and becauſe he was a pprehenſive he could not ny 


I 
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i obſervations much farther, by reaſon of his refle cter lofng 
excellence and power, by beginning to.tarniſh :; For, in order 


1008, have a good view of thele nebuloſe appearances, one mult ne- 
there fMirily make uſe of very good glaſſes, elſe all his labour will 
>. Fw loft, as the Dr. found by experience. Theſe appearances in 
lig the heavens have bore the name of nebuloſe ſtars: But they are 


either ſtars, nor ſuch. bodies as emit, or reflect light, as the 
jun, moon and ſtars do; nor are they congeries or Cluſters of 


4 lars, as the milky way ; but whitiſh area, like a collection of 
| ul mity vapours ; whence they have their name. There are ſeve- 
Mu of them diſpers'd about in divers parts of the heavens, 


The following catalogue of them, tranſcribed from Hevelius's 
rudromss aſtronomie, may be of good uſe to ſuch as have a 
mind to enquire into them. | 


A catalogue of the Nebuloſe. | 
| | [Their R. Aſc. Their Declinat. 


Their places. Anno 1660 | Anno 1660 
„„ | gr. 4 „gr. 8 If 

In Andromeda's girdle i. 6. 4. 45139 27. 206 

In Capricorn's forehead  j300 2 53/20 1 338. 

Another preceeding Capric. eye [301 59 55/19 1 308. 

Another following it 302 35 919 36 _ 8. 


One above theſe adjoining to? 0 
the eye of Capricorn c 302 25 3I|18 48 589. : 

Preceeding above the Swan's : 1 
tail, and laſt in its N. foot $ $147 54 N. 

One following a ſtar above 8 | 


Swan's tail, out of the con- 
ſtellation . > „ | 
1 tr OPS 0 Kernen 264 3 488 5 
In Hercules's left leg ' Jabs: 33..37139 . $5 5a 
On the top of Hercules's head 252 24 3ji3 18 37N, 
At Pegaſus's ear | [332 38. 451 3 $3 na 
la the weſtern border of Si- | 3 8 

e5ki's ſhield „5 
Under the beam of Libra's ſcalesſz ig 26 15 9 16 278. 


Above the back of Urſa major 183 32 41060 20 33. 
er 0! . mg : df 2 
_ lathe 3d joint of Scorpio's tail | 12 43 9/19 1 © 
be . Isagitt. Long.“ 8. Lat. 

| etween Scorpio's tail and Sa-? _ 
zr}ul ; 3 | 
"ll 4#tariuss bow c 56 35, OP LY 


[Sagitt. Long. S. Lat. 
Vor. IX. x0 Was  —- Beſides 
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Beſides theſe Dr. Halley in Phil. Tranſ. No 349. hath men 


tioned one in Orion's ſword, another in Sagittarius, a third in th 
Centaur (ne ver ſeen in England) a fourth preceeding Antinou; 
right foot, a fifth in Hercules, and that in Andromeda's girdle 
Five of theſe fix Dr. Derham carefully view'd with his excel 
lent 8 foot reflecting teleſcope, and he found them all to b. 
phenomena much alike, excepting that which preceeds Ani 
nous's right foot, which is not a nebuloſe, but a cluſter of ſtars 
ſomewhat like that which is in the milky way. Between the 


other 4 he finds no material difference, only ſome are rounder} 


ſome of a more oval form, without any fixed ſtars in them t 
cauſe their light; only that in Oyion hath ſome ſtars in it, viſ 
ble only with the teleſcope, but by no means ſofficient to caoſt 
the light of the nebuloſe there. But it was by theſe ſtars the 


he firſt perceiv'd the diſtance of the nebulo/e to be greater thar 


that of the fixed ſtars, which put him upon enquiring into the 
reſt of them ; every one of which he could very viſibly and 
plainly diſcern to be at immenſe diſtances beyond the fixed ſtir 
near them, whether viſible to the naked eye, or teleſcopic only 
nay they ſeemed to be as far beyond the fixed ſtars, as any « 
thoſe ſtars are from the earth. 

And row from this relation of what he has obſerved from 
very good and frequent views of the #ebuloſe, be concludes them 
certainly not to be Jucid bodies, that fend their light to us, 2 
the ſun and moon do; nor the combined light of cluſters of 
ſtars, like that of the milky way : But he rakes them to be 
vaſt aree, or regions of light, infallibly beyond the fixed ſtars 
and devoid of them : By regions he means ſpaces of a vaſt ex. 
tent, large enough to appear of ſuch a ſize as they do, at ſo 
great a diſtance from us. And fince theſe {paces are devoid o 
1&rs, and even that in Orion iiſelf hath its ſtars bearing a very 
tmall proportion to its webulcſe, and they are viſibly not the 
cauſe of it, he leaves it io others to judge, whether theſe nebu- 
loſæ are particular ſpaces of light; or rather whether they may 
rot, in all probability, be chatms, or openings into an immene 
region of light beyond the fixed ſtars ; becauſe he finds that 
moſt of the learned in all ages (both philoſophers, and divines 
too) have thus far concurred in this opinion, namely, that there 
was a region bevord the ſtars. Thoſe that imagin'd there were 
cryſtalline or ſolid orbs, thought that a c@lum empyreum was 
beyond them and the primum mobile; and they that maintain d 
there were no ſuch orbs, bur that the heavenly bodies floated in 


the &14e7, imagin'd that tie ſtarry region was not the bounds of 


the 


he 


be univerſe, but that there was a region beyond that, which 
tey call'd the third region, and third heaven. 

To conclude ; it may be of uſe to take notice, that in Heye- 
lus nebuloſe, ſome ſeem to be more large and remarkable than 
chers; but whether they be really ſo or no, the Dr. has not had 


men 


ex 

51 ke opportunity of obſerving, except that in Andromeda's girdle, 
Aut, lich is as conſiderable as any he has ſeen, In Hevelius's maps 
ſtar the conſtellations, the maſt remarkable are the 3 near the 
1 the e of Capricorn; that in Hercules's foot; that in the third 


mint of Korpio's tail; and that between Scorpio tail and Sa- 


em H arius's bow. 

vi Sg : N 2 5 

Fer me magnerical Obſervarions made in May, June, July, 1732, 
th. n te Atlantic or Weſtern Ocean; as aiſo the Deſcription 


of a4 Water- ſpout; y Mr. Joſeph Harris. Phil. Tranſ. 
Ve 428. P. 75. e 

HE knowledge of the magnetical variation is of ſuch 
conſequence to the mariner, that without it he cannot 
how his courſe; and were the theory thereof once eſtablith'd, 
might be of conſiderable uſe for eſtimating the longitude in 
neral parts of the world. as has been often and very juſtly ob- 
wd by others: But till this be determined, we muſt rely upon 
tervations. Some time before, Mr. Harris had taken notice of 
je imperfections of the common azimuth compaſs, and how ill 
lated that inſtrument was for the purpoſ- intended: He alſo 
o be: the deſcription of a new inſtrument, whereby he propos'd 
remedy the principal objections to the former; and farther 


t ex. Vyerience has ſufficiently confirmed him in what he then ad- 
t ſoß red. But he would be glad to have it determined by thoſe 
doe have convenient opportunities of making experiments of 
very es kind, what would be the propereſt diameter and weight for 
the redle and card, and what oughr to be their proportiona] 
ebu-Neights to each other when taken ſeparately; regard being had 
may the friction be no more than what is neceſſary to prevent 
ene e card from being too much affected by the motion of the 


lip. Some obſervations made him apt to think, that a ſca- 
ad ſhould not exceed 6 inches diameter, and thac molt of 
ve generally uſed ate too heayy for nice experiments, tho 
K& may be well enough adapted for common purpoles. ; 
In March and April, 1732, the variation at Hach river in 
maica was very accurately obſerv'd to be from 6® to 6* 5 E. 
{ the Havanna, about 4? and & E. The reſt of the obſerva- 
ns are exhibited in the following table, 


Ddd 2 | Lat. 
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"]Lat. N. _ * e Lat. N _ ers | 
0 7 On 4109 0 710 4 fo 6 
2) oo os E.] z 55165 gol 5 W. 
28 45 80 ©13 4 38 6160 zol 6.-.5 ö 
13x i 45/1 7 39 1057 30 8 1 
1 39 2 39.8 + 


32 400/72 941 
32 4507 30 
32 5207/0 402 
[34 30167 __2514 


43 945 ns 
43 5;44 35 
44 40935 ws L 
47 2020 - 20*r1 


3 
— — . 24 


el e- < 


» 


The inſtrument he made uſe of was ſo eaſily managed, th 
unleſs the ſea were pretty rough, an obſervation might be d 

| pended upon to about of a degree, had the card performed 
the ſame exactneſs. But by comparing ſeveral obſervations mat 
under the like circumſtances, as to the weather, it ſeems to hi 


as if the virtue of the needle was not always of equal ſtrenęii © 
Sometimes ſeveral obſervations would agree excecdinoly well it 
at other times the card would ſtand indifferently any ot 
within a degree or more of its meridian; and thus he obſeri of 
In ſeveral cards: He found another circumſtznce which ſurpri e. 
him much: The card would ſometimes differ about 2 deg i di 
from itſelf between the morning and evening of the ſame d be 


and this difference would continue regularly, as it were, for er 
veral days, then vaniſh for a week or more; and aferwa tt 
would return and continue as before. The greatneſs of this ¶ »: 


ference, and the near agreement between the obſervations m be 
in the ſane forenoon, or afternoon, amonglt themſelves, wo t: 
not give him room to ſuſpect that it proceeded altogether ir » 
an error in obſerving: He owns he cannot account for it; w 
whatever be the cauſe thereof, the error was always the f t! 
way; that is, the weſterly variation in the morning would b. 
leſs than in the afternoon : He carefully examin'd it this c nr 
be any ways owing to the inſtrument, or to any iron nearl + 
place where it was uſually ſet for obſervation ; but he was f 

convinced it could proceed from neither. He knows not vil - 


ther any ſuch obſervatiors as theſe have been made before; 
he thinks it would not be unuleful, if thoſe who have pro 
inſtruments, and are ſufficiently ſkill'd, would communicate: 
thing of this kind that may occur, 7 5 
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lt now appears that the numbers in the foregoing table 
annot be ſtrictly accurate; but he thinks the error can 
cace any where exceed half a degree; for, in moſt cafes 
creral obſervations were made pretty near together, of 
chich he took a medium, making allowances according to 
he circumſtances attending each; and probably, they are 
; exact as can be well — from ſea- journals; and there 
an be no ſenſible error as to longitudes; their reckoning 


when they mude the land, happening to fall our to a more E 
han uſual exactneſs. a — | * 
About ſun-ſet May 21, 1732, in Lat. 32 30' N. and 
Long. 9 E. from the meridian of cape Florida they obſery'd 
„ W: vater-ſpout, as repreſented by Fig. 6. Plate XI. When 
, th was firſt ſeen, it was whole and entire; and much of the 
hape and proportion of a ſpeaking trumpet; the ſmall end 
being downwards, and 8 to the ſea, and the big end 
terminating in a black thick cloud: The fpour itſelf was alſo 
very black, and the more ſo the higher up: It ſeemed to be 
exactly perpendicular to the horizon, and its ſides perfectly 
ſmooth, without the leaſt ruggedneſs; where it fell, the ſpray 
of the ſea roſe to a conſiderable height, which made ſome what 5 
of the appearance of a great ſmoke. From the firſt time it was 
ſeen it continued whole about a minute, and till it was quite | 
difipated, about three minutes: It began to waſte from 4 
below, and ſo gradually up, whilſt the upper part remain'd - 
entire, without any viſible alteration, till at laſt it ended in 
the black cloud above: Upon which there ſeemed to fall a 
very heavy rain in that neighbourhood : As it waſted, the 
bottom of the remaining part was irregular, ſomewhat like 
the trunk of a tree broke aſunder : There was but little 
wind, and the ſky elſewhere was pretty ſerene. The ſpoar 
was judged to be about two leagues off; and Mr. Harris 
thinks the angle under which the ſmall end appear'd, muſt 
be at Jeaſt 20“; according to which eſtimation, its thickneſs 
muſt be upwards of 60 yards, and its height or length about 
5 of a mile. | EEE 


| 

| 

| 
| | 
An Account of an Earthquake, That in 1731 infeſted Apulia ö 
and almoſt all the Kingdom of Naples; by Dr. Cyrillus. 
Phil. Tranſ. N“ 428. p. 79. Tran/lared from the Laitn. 1 
R. Cyrillus made the following ſhort abſtract from the i 
obſervations ſent him by Dr. Roſetti from Apulia, and 
irom thoſe of others who lived at Gjovenazzo and F22g 1a. 


Alarch 
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| March 9, 1730-1, O. S. at 4 in the forenoon, there w, 
an earthquake almoſt all over the kingdom of Naples, by 
it was felt moſt in Apulia: While it laſted, all thoſe appear 


ances taken notice ot by the ancients, were here alſo obfery'. 


As firſt a tremor ; then a pulſe (aguſ{ces) according to Ari 
rotle, or a ſuccuſſation, as Poſſidonius from Seneca cally 
it; and laſtof all an inclination, or a nutation of the earth 
like that of a ſhip, as it were: Theſe various motions ſuc 
ceeded one another alternately for three minutes and a fey 
ſeconds. It was not obſerv'd by Dr. Roſetti whether th; 
nutations and ofcillations were made in parallel circles off 
the earth, as modern philoſophers have conſtantly obſery'( 
of this phenomenon; which is a confiderable argument for 
eſtabliſhing the diurnal motion of the earth: This indeed 
the Dr. himſelf and others carefully obſerv'd both in this 
and other nutations of the earth. At that time the air was 
overcharged with denſe, low, and immoveable clouds, which 
were afterwards diſſipated by a gentle northerly wind: Next 
day the ſun ſhone more languid, as if he had been cover 
with very thin clouds, tho' there were then none in the hes. 
vens. This phenomenon was likewiſe obſerv'd in the follow. 
ing ſtronger ſhocks. The fiſhermen near the ſhore obſerv'd 
the ſea ſwell ſuddenly, and they weather'd out a ſtorm from 
Sepantè and Barletta, that is, nearly, from the north, with. 
out any wind, but not without apprehenſions of being ſhip- 
wreck'd. | \ As | 
March io, at $ o'clock in the forenoon, there happened 4 
new, bur a ſhorter, and withal a weaker earthquake 1n the 
fame province; but not ſo weak but that it was felt at 
Naples. This was preceeded by a kind of accenſion, or 
ort corufcation about mount Garganus, obſerv'd by the 
inhabitants of Terra di Bari, and which inſenfibly vaniſh'd 
into ſmoke or darkneſs. In the parts about Foggia a ſtrong 
N. E. wind generally preceeded this ſecond earthquake, 48 
alto the others that happened afterwards in April, October, 
and November; tho' fometimes the air were altogether calm. 
The number of houſes that fell, and of men buried in their 
ruins was confiderable; no leſs than 600: The ton of 
Foggia leem'd to be the centre of theſe ſhocks : For, there 


the hocks and downfall of the houſes were more confidera- 


ble; and from thence they diffus'd themſelves to more re- 
mote places, the inpetits gradually remitring ; ſo that it ma) 
be ſaid that the propagation of this earthquake was fus- 


ceſſi vely 


ell; 
091 
whe 


earl 
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indeed, is no new thing, nor was it unknown to the ancient 
Since we find from their accounts, that waters burſt out whe 
the body of the earth opens, in the ſame manner as wars 
enters thro' the ſeams of a ſhip; nay, they give an accoy 
not only of ſmall ſtreams, but deluges of water that drown 
whole cities; which may ſeem more probable to thoſe wh 
hold with Zyales, according to Seneca, that the earth, ju; 
ported by the waters, ſometimes floats liks a ſhip : Bar the 
things will ſeem abſurb to ſuch as know the true ſtructu 
of the terraqueous globe. The water that burſt out! 
Apulia began to dry up gradually, and in a month's time 


ur 
lig 


quite diſappeared; but the dry ſand, even for tome tin 
retained a ſulphurous ſmell. Thus Pin lib. 3 1. 4. affirni 
rhat earthquakes pour out and drink up waters: Where io ; 
it is not ſurpriſing, that we have accounts of lakes, founta . 
or rivers breaking out, where there were none before, a , 
of others being dried up. It was univerſally reported, th 
Mallow wells did at the time of the firſt earthquake ibu. 
out their waters from their wide mouths: Yet it is not at: 
credible that from the greateſt ſhock water ſhould burſt i. 
(for, this could not have happened without at leaſt on: ) 
turning and entirely deſtroying the kingdom of Naples) 5 
that probably, new water ſpringing up in the bottom of the 
wells, as in other places, and Alling their cavities, it vſ * 
thrown out. | 
In fine, the water which, as has been ſaid above, þ 
burſt out near Tre Santi, when examined, exhibited ii 
following phenomena. „ 
1. Bulk for bulk by the areometer it weighed 82 gri. 
more than rain- water; and only 15 grains more than WW 
water of a brackiſh fountain in that place. 2. A pound 
the ſame water diſtill'd to dryneſs left behind in the bon, 
of the veſſel balf a drachm of a ſubſtance inclining to 
nature of Crocus martis, ſprinkled over with a ſcruple df 10 
white and inſi pid earth: The loadſtone attracted ſome red 
particles from this duſt after drying it. In the diſtillatic + 
ſulphurous ſmell was pretty ſenſible . And hence, aftert 1 
experiments of the celebrated M. Lemery, we have a i : 
acceſſion of arguments, that ſubterrancous fires and vu 
no's may be eafily accended by the commixture of fulpll *! 
and iron; and conſequently, that earthquakes-may be pi *? 
duced by the ſucceſſive kindling of latent fires. 3. Inf 
two drachn 8s of the galls, called di Icvante, and with v ® 


ink is made, xeduccd to a very fine powder, and infusd 
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ur hours in two pounds of that water, began to tinge it of 
light azure colour, with a ſubſequent precipitation of the 


* 


der. | 3 Eos 
| Lunar Eclipſe obſervd at Rome, December 1.1732. 
.S. Revellas, Borario, and Manfredi. Phil. Tranſ. 
N* 428. p. 85. Tranſlated from the Latin. 


HE obſervations were made with a teleſcope of 10 
palms in length. ran eee 12 | 
tue time | 
m. 
a” TA | | 
45 'The penumbra now ſenſible. £ 
49 The penumbra denſe.. 
51 19 The beginning of the eclipſe. 
Grimaldus begins to immerge. 
Entirely hid. 5 
Galilæus. 7 25 
The ſhadow at Gaſſendus. 
Gaſſendus entirely hid. 
Schickardus. 
Keplerus. - 
Ariſtarchus. | 
3 and Mare humorum almoſt entirely 
Id. 
Bullialdus. 
Capuanus. | | 2 
The ſhadow at Mare Nubium. 
Copernicus begins to immerge. 
The ſhadow at the middle of Copernicus. 
The ſhadow at Zraroſihenes, and Copernicus 
entirely hic. | 
Tycho begins to immerge. 
12 ſinus medii. 
eraclides. | 
Tycho is now hid. 
 Tymocharis. 
Archimedes. 
Harpalus. 
Manilius. 
Helicon. 
Plato. 
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\ Inſula ſinus medii. 
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Menelaus is now hid. 
Catharina and ain 
Pfiniu n. 
Dionyſius. 
Ariſtoteles. 


Promontorium 5 » | 


Snellius. 

Poſſidonius. 

Petavius. 

Promontorium ſomnii. 

1 

Hermes. 

Proclus. 

Mare Criſium begins to immerge. 
Cleomedes. 


The ſhadow at the middle of Mare ea un, 
Meſſala. | 


The total immerſion. 


The duration of the total immerſion. TH 
The emerſion had now undoubtedly began, 
Grimaldus emerged. | 

'The middle of Copernicus. 


Tycho emerged, 
Plato. 


Archimedes. 


Manilius. 


Ariſtoteles. 


Menelaus. 

Poffidonius. 

Plinius. 

Promontorium acutum. WES 
Langrenus. NEED + 0 


Mare Criſium 2 emerged 1 tag 


M 


obſer 


The end of the eclipſe. 
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Some 8 of the den i fe E. ere e wich - 
gecting teleſcope, „ TSS 2 
on time. ke bs 
50 4 The 8 ente nail + n 
28 The obſcuration certainly began, - 
54  Grimaldus' entirely hid. | 
: The ſhadow at the middle of Galilens. . 
o 58 Keplerus entirely hid. 5 | 
2 18 The ſhadowat) Ariſtarcbus. 
3 37 Ariflarchus entirely hic. 
8 3 The ſhadow, at the beginning of Copernicus, 
9 20 At the mid ddle « of Copernicus, 
10 32 Copernicus. entirely covered. 
14 47 The ſhadow at the beginning ve Tycho, 
23 11 At the beginning of Manilius. 
26 At the beginning of Plato. | 
55 'The ſhadow thro” the middle of Plat and 
| Manihus.' 8 | 
24 40 Plato entirely covered.” |... 
30 35 The ſhadow at the beginning of Proclus | 
40 18 The ſhadow af Hermes. 
41 o Proclus entirely covered. 
31 The ſhadow at the 8 of Mare Cri * rum. 
44 20 At the middle of Mare Criſium. 
40 15 Mare Criſium entirely immerged. 
49 3 The moon entirely immerged. 


An Eclipſe of the Moon obſero'd i in Fleet · ſtreet, London, Nov. 
20. 1732. at Night; by Ar, George Graham. Pþil. Triad, 


Ne 428. p. 88. 


8 | 
The beginning at 8 1 3o apparent time. 
Immerſion. 8 59 30 | 
Emerſon. 10 38 
End I 


Obſerv'd with a ſmall teleſcope about 18 inches long, that 


nagnifies about 13 times. 
Mr. Hodgſon at Chriſt's hoſpital did with a 4 foot teleſcope 
ſerve the beginning at 18 I' and 2, and the end at 11 "In and 2. 
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ty Bills of Morality for the  Inperial City Augsburg, 


from the Tear 1501 16 1720 incia ſſve, containing the 
Number of Births, Marriages, and Burials; by Sir Con- 
ad Sprengelt, Phil. Tranſ N* 428. p. 94- 

V. F. The years mark'd + denote the time of plague, or 
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16500 639/191] 5330 1686 910247 981 
1651] 66590 577 1687 8532810 855 
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1705 7480 11713] 837202 
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Mr. Maitland makes the following remarks on the afore: 
o_ bills of mortality for the cities of Oreſden and Aus 
burg. | t 

By the firft ſeptenary of the centenary of the bills of mor 
tality for the city of Dreſden from 1616 to 1624, it appears 
that there died in that electoral capital 3136 perſons; and 
in the laſt ſeptenary of the ſaid centenary, from 1709 ta 
1717, there died 8836. 4 

By the firſt ſeptenary of the ſame centenary of the bills» 
mortality for the imperial city of Augsburg, from 1616 t 
1624, it appears, that there died in that city 11371; and 
in the laſt ſeptenary from 150g to 171), only 6297: Where 
by is evinced the great viciſſitude of ſublunary affairs, in the 
vaſt diſparity between the aforeſaid cities. For, as the for- 
mer has increas'd near two thirds in the number of its inha- 
bitants ; ſo hath the latter decreas'd near one half in the ſaid 
ſpace of time. 


An Account of Symptoms ariſing from eating the Seeds of 
Henbane, 25 their ere 2 and * occaſional 
Remarks; by Sir Hans Sloane. Phil. Tranſ. N“ 429. 
P- 99. 

JN 1729 a perſon came to conſult Sir Hans Sloane upon an 

L accident that befel four of his children, aged from four 
years and a half to 1; years and a half, by their eating ſome 
ſeeds they had gather d in the fields, which they miſtook tor 

filberts: By one of the capſules, Sir Hans inſtantly knew !t 

to be that of the Hyo/cyamus niger, vel vulgaris C. B (or the 

common benbane) which bears ſome groſs reſemblance to the 
husk of a filbert, and the ſeeds reſemble thoſe of the popp): 


The ſymptoms that appear'd in all the four were great _ 
- WIm- 


ö 
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vimmings in the head, dimneſs of fight, ravings and pro- 
bund fleep 3 which laſt in one of them continued for two days 
nd two nights, Sir Hans order'd them all to be bled, 
liter d in ſeveral places, and afterwards purged with a 
nedicine, compos d of elect᷑. lenitiv. ol. amygd. dulc. flor. ſul- 
yur & (yr. flor. perficor. which operated both by vomit and 
bol: And by this method they perfectly recovered. X 
The delirium occaſioned by theſe ſeeds differs from the 
ommon, and in ſome meaſure agrees with that produced 
y the durroa, a ſpecies of ſtramonium, and by the bangue of 
Faſt India, a ſort of hemp: And they are al different from 
hat kind of diſorder caus d by the rubbing with à certain 
otment made uſe of by witches (according to Lacuna, 
n his verſion and comments upon Dioſcorides) the effect of 
which (as he was told) is to — the perſons into a deep 


— I „ 


in the air to diſtant places, and there meeting with others 
their diabolical fraternity, that when they awake, they 
/ually believe and have confeſs'd, that they have per- 
formed ſuch extravagant actions. - 
Here Sir Hans Sloane gives an inſtance of the great vir- 
ues of henbane-ſeeds in the tooth-ach. A perſon of quality 
tormented with this racking pain, had an empyric recom- 
nended to him, The quack convey'd the ſmoke of burnin 
tenbane-ſeeds, by means of a funnel, into the hollow tooth 
ud thereby remov'd the pain: But at the ſame time there 
fropped ſome maggots from the tooth (as he pretended) into 
pail of water placed underneath for that purpoſe. Sir 
Lans procur'd one of theſe maggots, which he ſent _ u 
0 M. Leewenhock at Delft in Holland, where it arriv'd ſafe 
ad alive. Upon examination M. Zeewenboek found it to be 
entirely like thoſe bred in ordinary rotten cheeſe : Where- 
fore he procured ſome of theſe latter, and carefully fed both 
them, and that one Sir Hans had ſent, on the ſame cheeſe; 
an Wand they were all, according to the uſual methods of nature, 
out WM turned into ſmall /carabes : So that there did not appear the 
me leaſt difference between them either when maggots or 
tor N ſaralæi, both being return'd Sir Hans from Holland. 
y It Upon the whole, tho' the ſmoke of the henbane-ſeeds 


the cur'd the tooth- ach; it is highly probable the maggots had 


the I been convey'd thither, and let drop into the water by ſome 
py. ght of hand. e 
rſt, | "a 


lcep, and make them dream ſo ſtrongly of being carried 
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An Abſtrat of a Fournal of Meteorological Obſervation 
made at Petersburgh, from Nov. 24. 1724, 70 June 23, 1529 
by Mr. Conſett; with Moereorological Obſervations at Lun 


den in Sweden, in 1724; with Remarks thereon; by 2 
Derham. Phil. Tranſ. N“ 429. p. 101. 


Ne journal contains obſervations made three times « da 
of the barometer, the winds and their ſtrength, the weaf 
ther, and (after April 15.) of the thermometer. Mr. Conſet 
from the beginning, noteth down the barometrical variations, buff 
Dr. Der ham knows not his diviſions and degrees till Decenbel 
18. at zh. p. m. and then the bar meter was at 30. 66. wind 
N. E. 1 and fair. From November 24, to the cloſe of the month 
the weather was cloudy with ſnow, and a deep ſnow on the 1; 
day, and fair on the 28. the winds wereeaſterly, and N. E 
two and three degrees ſtrength, till the 29th and goth; an 
then 8. E. 3. 8. 4. and 8. W. 3. In December it was cloudy wit 
ſome ſnow, till December 8. and 9. which were fair days; the 
cloudy on the 10. and 11. and rain in the evening; after th 
ſome cloudy and moiſt weather; ſome fair weather till Decen 
ber 23. and then hail; wind 8. W. 3, The next day ſnow 
and the reſt of the month ſome cloudy and dark weather, wit 
ſuow and ſome fair weather. The barometer ever fince the 18 
| Hath been above 3o inches, and on December 26. it was 30. 8. 
on December $0. 30. 96. and 3 r. oo. and laſtly on Decenbe 
31. it was 31. 12. On the 3d of January, 1124-5, the bart 
meter was at 30. 65. on the 4th before noon at 31. 32 
aſter noon at 31. 36; but on the 5th it was in the afternoot 
31.59; the wind at S.W. 1. and cloudy weather; which is th 
higheſt range of the quickfilver in all the obſervations; nay, th 
higheſt he ever met with any where, and at any time: On thi 
other hand, the loweſt range was on February 25, at 28. 28 
wind W. 4. and ſnow, The barometer was above zo inches al 
the beginning of January, till the 18th; and then it graduall 
fell to 28. 36. The winds were for the moſt part in ſome we 
terly point till Fanuary 11. and then 8. E. 2. with fair weathe 
and a hard froſt for a week; the weather before the 11tt 
being cloudy and moiſt, with ſome ſhow now and then; and 
little rain, on January 1. All the reſt of Fanuary was for il 
moſt part cloudy with ſnow; and but little fair, and that attence« 
with froſt. In Februarythe barometer continued high, till b 
a gradual deſcent it came to 28. 98. On February 15. * 
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he wind weſterly 3 and 4. But on February 25. it fell to 28. 
8. wind W. 4. The greateſt part of this month the weather 
nas cloudy, and ſometimes with thick darkneſs, frequent ſnow, 
nd now and then fair, with ſharp froſt, All March the baro- 
peter was above 29 inches; ſometimes above 30: The greateſt 
att of this month was cloudy, with frequent ſnow, and ſome 
vir weather, with ſharp froſts ; the winds were variable, and 
their ſtrength about x or 2 degrees all the month, and ſeldom 
it 3 degrees, nor calm at any time. All April the barometer 
was above 29 inches, and under 30; in the beginning of the 
WT nonth, ſnow and cloudy,* with ſome fair, and ſharp froſts, till 
fpril 13. when Mr. Conſett faith, the continual winter-froſts 
were thawed; and that on the 15th they left off the fires in the 
foves. After this ſome cloudy weather, ſome rain and ſome 
fir; the winds were variable, commonly 1 and 2 ftrength ; and 
ww and then $, and not any day o. From April the 16th 
Mr. Conſett obſerved the thermomerer which (being one made 
by Mr. Hauksbee) ſtood at 51, which is between cold air and 
temperate ;z the freezing point being at 65; it then roſe for ſome 
lays to 46 and 40, till on the 22d it was at 36; and towards the 
end of the Month it fell again to 459. All the Month of May 
the range of the barometer was between 28 and 29 inches; and 
for the moſt part above 29. 50. The thermometer was on the 
iſt day at 52. 8. and continued riſing to 50 on the th, where it 
ſtood to about the 14th, and then roſe to 40 for the following 
days, being at 40. 25. on the 19th in the m--rning, the wind S. 2. 
ad fair, when in the evening of the fame day it roſe to 30. 34. 
the wind W. 2, with rain; it ſoon got down again to 40 for ſe- 
reraldays ; but from the 2 7th to the end it was about 30. 50. 
This month had much more fiir weather than any of the pre- 
ceding months, and ſome cloudy weather with ſhowers, and 
ſome heavier rain. In June che range of the bar meter was (as 
in the laſt month) between 28 and 29 inches, but more fre- 
quently under 29. 50. than it was in that month. The ther- 
mometer was all this month between 40 and 41, only on the iłſt, 
2d, 3d, Sth, IIth, 13th and 23d days, it was a little above 31, 
but never ſo high as 3o, which 1s between warm air and hor, 
Un Zune 2d, there fell rain with hail: And (as the Dr. has ob- 
reed in fome of the Tranſactions) that cold in ſummer pro- 
Cuces rain; ſo there fell a great deal of rain on June 5. after 
which, ſome days were cloudy, with frequent ſhowers, and many 
days fair, to June 23, on which Mr, Conſett's obſervations end. 

= | | Dr 


418 MEMOIRS y tht 
Dr. Derbam wiſhed he could have had ſome obſervations | 
the more ſoutherly parts, to have rallied wich thefe. 

The meteorological obſervations made at Lunden in Sud: 
in 1724, that tally with Mr. Conſerts ate as follows, Th 
tange of the mercury in the barometer, which ſeems to be dify 
rent in both places, as far as can be judged of by the fe 
ebfervations that tally with one anotber, which is only fron 
Dec. 18. to the cloſe of that month, Mr. Conſerr's barometric 
divifions before that time not being inte lligible; and in af 
that fortnight's time, the Perersburgh barometer was aboy 
30 inches, and once above 31; whereas that at Lunden was buf 
a little above 29, and but once at 29.6. And indeed, rhrough 
out the whole year, the Lunden barometer was only now and 
then below 29 inches, and much ſeldomer above 30. He find 
in theſe obſervations a great conformity between the wind 
eſpecially, when ftrong for ſome time, and when they han 
been for ſome time in or near the ſame quarter; and thi 
he has obſerved in other places. As to the weather, no good 
judgment could be made of it in the ſpace of 5 weeks, whic 
is all the time in which the obſervarions tally : Only the Dr 
takes notice that thunder was more frequent at Zunden thi 
Petersburgb during that time. 

The Dr. now proceeds to the whole year's obſervations a 
Lunden; and he begins with the barometrical ranges, whid 
will be beſt ſeen and compar'd by the 2 following tables; th: 
firſt of which, namely, the mean heights of the mercury 
to which the Dr. has added the higheſt and loweſt ranges in 
each month; as alſo the author's mean of his thermometrical ob 
ſervations, tho', he owns, he ſcarce underſtands the diviſions df 
his thermometer. 
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The highelt and Towell ranges of the baro- 
meter, and the mean of the barometer | 1 
and thermometer at Zunden, in 1724. = 


Jan.] Feb. Mar. Apr. | May June 
1 


High 29.8 [29.9 30. 4/30.1 29-9 29.9 
tricg Mean 29.3 [29.2 [29.402 9.6 [29.4z}29:4 | 
in 31 Low 28.8 [28.6 28.8 29-17|29.0 j28.9 | 


abou Therm [2.4-i. 37. zi. 6.4 T3 a5. 
„ u Aug. Sept. Odd. Nov. | Dec. 
High [29.7 [29.9 29.930. [30.5 30. 144 
{Mean 29.2429.5229.3029.5 [29.5 [29.217 
Low- 28.8 29.24/28.7 29.4 28.9 [28.3 
Therm. 34. f. 23. 1f 1.41 5. i. 30 1. 43. j 


W 


* 


The heights ot the barometer at Pererwargh,' Pp 
A. D. 1724 and 1725. 1 
| Dec. | Fan. | Feb, | Mar. | Apr. | May | June | 
[High|;1.r2|;1.59}30.36[30.35[29.85129.99[29.81 ; 
Mean[30.61129.97|[29.32129.76[29-57]29.67[29-45 } 
Low j30.11128.36]28.28|29.18129.28]29.3512 9-10; | 
Ihe heights of the thermometer. gs 
High| _ = — — 30. 0030. 34030. 70 

[Mean — | — | — | — 445. 0140-98140. © 
Low | — | — | we: | — 154. 7152. $140.63 


By comparing theſe 2 tables together, it is manifeſt that the 
cents of the mercury are much greater at Petersburgh than at 
lunden; and that the deſcents are nearly the ſame ; So that the 
unge of the barometer at Perersburgh is 3 inches 31 hun- 
dredth part; but at Lunden only 1 inch and about 8 tenths, 
And the greateſt height of the thermometer at Perersburgh was 


on May 17, 30. 34. LD 
As to the winds and weather at Lunden in 1924: In Fanuary 
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the winds were, for the moſt part, about the weſterly and fou- 
ierly points, and frequently very boiſterous. The weather | 
ks ſome cloudy, ſome fair with frequent rain, but no cold. N 
aken notice of till Jan. 30. In Feb. the winds frequem ed the * 
ame points as in Jan. but they lay more between the N. and E. 18 
han then ; and they were oftentimes very boiſterous, In this 18 
N. . month ö | 0 
| | 4188 
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month ſnow was frequent, and now and then thunder, and hy 
little fair weather. In March the winds were very variable 
and ſometimes ſtrong ; the weather more ſerene than before 
with ſometimes ſnow, and towards the latter end rain, and no 
and then a froſt. In April the winds were more northerly and 
eaſterly than in March and not very. ſtrong. The greate 
part of the month was freezing, and fair with ſome days 0 
rain with thunder. The beginning of May to the 16th thi 
mornings were froſty, with ſome. rain, ſome inow, and ſome fai 

the reſt of the day; after the 16th ſome rain and ſome ſnow ff 
and towards the end of the month fairer. The winds were ya 
riable, briſk, and about the 23d, 24th and 25th ſtormy, I. 
June the winds variable, pretty britk, and ftormy on the 1cth 
1ith and 12th : then the weather was for the moſt part fair ti] 
the 15th ; after that cloudy, and but little fair, with frequen 
and plentifu] rain. July alſo was a cloudy, wet month, wit 
but little fair, and ſome thunder, which was ſometimes violent 
The winds, for the moſt part, were between the W. and S. an 
moderate. In Aug. the winds were more northerly and eatter] 
than in July; and ſometimes between the weſt and ſouth, an 
moderate in all the points, The firſt 9 or 10 days were, for th 
molt part, fair; 9 or 10 days after that, more cloudy, rai 
lightning in the evening, loud thunder and rain in the day, an 
ſome in the night; and from the 2oth to the end of the montl 
fairer, with cloudy, hail and rain, In Spt. the winds fre 
aented the northerly and weſterly points, were briſk, an 
ſometimes ſtormy ; the mornings, for the moſt part, cloudy thi 
firſt 9 days, and fairer the reft of the days. The greateſt pa 
of the reſt of the month was rainy, with plenty of ſnow on thi 
25th; then rain, which continued during the fir 9 daysc 
October; the reſt of that month was cloudy, with hoar-frofl 
now and then, and ſome fair, The winds varied often, bu 
were the moſt frequent in ſome of the ſoutherly and weſteri) 
points, and not very high. In Nov. the winds were ſometime 
in the weſterly and ſoutherly points, but more frequent in thi 
nor:herly and eaſterly, for the moſt part, of a moderat 
ſtrength. The firſt 9 days the weather was cloudy ; then ſnoi 
and froſt to the 19th; then to the end cloud y, ſnow, hoar-frolt 
rain, and but little fair, and that in the morning. In Dec. thi 
winds were moderate, and often in the ſoutherly and 8. W. 
points, ſeldom northerly. The 5 firſt days were cloudy an 
wet; then ſnow and froſt the 6th, „th and $th ; then cloud) 
to the 13th; then hoar-froſt and fair on the 14th, 2 
N e 
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ch; then cloudy with thunder, rain, ſhow and froſt, at diyers 


5 nes, in the reſt of the month. | | 
eforeMl/; Account of the Damp Air in a Coal-pit, dug within 20 
0 7ards of 7he Sea; by Sir James Lowther, Phil. Tranſ. 


* 


an N* 429. p. 109. 
reg R ames Lowther having occaſion to ſink a pit very near 
5 8 0 l d * 7 his 5 * | Ui . 8 
h 1. the full ſea mark, for draining one of his principal collirie 


er Whitehaven in Cumberland, which would be near 80 fa- 
hom in depth to the beſt ſeam of coals, which is 3 yards thick; 
te work was carried on day and night very ſucceſsfully thro 
treral beds of hard ſtone, coal, and other minerals, till the 
t was ſunk down 42 fathom from the ſurface, where they came 
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open cliffs, which divided the ſtones into pieces of about 6 
ches ſquare, the ſides of which were all ſpangled with ſul- 
ur, and in colour like gold. Under this black ſtone lies a 
dof coal 2 foot thick : When the workmen firſt prick'd the 
lack ſtone bed, which was on the riſe ſide of the pit, it af- 
birded very little water, contrary to what was expected; but 
uſtrad of that a vaſt quantity of damp corrupted air, which 
bbbled thro' a quantity of water, then ſpread over that part 
f the pit, and made a great hiſſing noiſe; at which the work- 
ten being ſomewhat ſurpris'd, held a candle towards it, and it 
Inmediately took fire upon the ſurface of the water, and burn'd 
ery fiercely 5 the flame being about half a yard in diameter, 


| wh nd near 2 yards high, which frightaed the workmen ; ſo that 
+ key took the rope and went up the pit, having firſt extin- 


pulh'd the flame, by beating it out with their hats: The 
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jitwith one of the workmen, and holding a candle to the 
nz place, it immediately took fire again as before, and burgt 
bout the ſame bigneſs; the flame being blue at the bottom, 
nd more white towards the top. They ſuffered it to born near 
ul an hour, and no water being drawn in that time, it roſe 
nd cover'd the bottom of the pit near a yard deep, but that 
Ul very little abate the violence or bulk of the flame, it ſtill 


boy minuing to burn upon the ſurface of the water: They then 
. inguiſf'd the flame as before, and opened the black ſtone bed 
. r 2 foot broad, that a greater quantity of air might iſſue 


ſrib, and then fired it again; it burn'd a full yard in diame- 


| an = T - 4 
loud and about 3 yards high, which ſoon heated the pit to ſuch 
b an degree, that the men were in danger of being ſtifled ; and fo 


ih Ggg 2 were 
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ha bed of black ſtone, about 6 inches thick, very full of joints, 


leward of the works being informed of this went down the 
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were as expeditious as poſſible in extinguiſhing the fla 
which was then too ſtrong to be beaten out with their hats ** 


with the aſſiſtance of a ſpout of water, of 4 inches diamete a 
let down from a ciſtern above, they happily got it extinguiſh'M,; 
without further harm. After this no candles were ſufferdt 

come near it, till the pit was ſunk down quite thro? the bed off / 


black ſtone, and the 2 foot coal underneath it; and all th, 
part of the pit, for 4 or 5 foot high, was framed quite roun 
and very cloſe jointed ; fo as to repel the damp air, which, ne 
vertheleſs, it was apprehended would break out in ſome othi 
adjoining part, unleſs it were carried quite off as ſoon as piq 
duced out of the cliffs of the ſtorie ; for which end a fmal 
hollow was left behind the framing, in order to collect all th 
damp air into one fide of the pit, where a tube, of about 
inches ſquare, was cloſely fixed, one end of it into the hollo 
behind the framing, and the other carried up into the open ai 
4 yards above the top of the pit: and thro? this tube the ſy 

damp air has ever fince diſcharged itſelf, without being ſenfibl 
diminiſh'd in its ſtrength, or Jefſened in its quantity, fince 
was firſt open d, which was 2 years and 9 months, It is ju 
the ſame in ſummer as in winter, and will fill a large bladd: 
in a few ſeconds, by placing a funnel at the top of the tub 
with the ſmall end of it put into the neck of the bladder, an 
kept cloſe with one's hand. The faid air, being put into 
bladder, and tied cloſe, may be carried away and kept fon 
days, and being afterwards prefs'd gently thro' a ſmall pipe int 
the flame of a candle, will take fire, and burn at the end of th 
Pipe, as * as the bladder 1s gently preſs d to feed the fam 
and when taken from the candle, after it is ſo lighted, it vi 
continue burning, till there is no more air left in the bladder t 
ſupply the flame. This ſucceeded in May 1733 before t 
Royal Society, after the air had been confined in the blade 
for near a month. The air, when it comes out at the top oft 
tube, is as cold as froſty air. os | 
It is to be obſerved that this fort of vapour, or damp al 
will not take fire except by flame; ſparks do not affect it,: 
for that reaſon it is frequent to uſe flint and ſteel] in places: 
ſected with this fort of damp, which will give a glimmer 
light, that is a great help to the workmen in difficult ck 
After the damp air was carried up in a tube, in the mari 
abore deſcribed, the pit was no more annoy'd with it, but » 
| Link down very ſucceſsfully thro' the ſeveral beds of ſtone 
-0a], without any other accident, or interruption, till it cal 


<< ON, ey MT 2 


from the ſurface ; and the ſaid pit being oval, viz. 
ings way, and 8 the other, it ſerves both for draining 
be water by a fire-engine, and allo for raifing the coals. 


4 ſolar Eclipſe þ res in Fleetſtreet, London, on May g. 
1733; in the 
Tranſ. N* 429. P. 113. | e 
HE obſervation was made with a 10 foot teleſcope, fitted 


with 4 micrometer. | 


The eclipſe began. | 
The cuſps were yertieat. + - 

27 30 The eclipſe was greateſt, the Tucid part of the 
ſun's diameter meaſuring 426 parts, whereof 


| eclipſe was 9 dig, ©. 
6 465 © The cuſps were horizontal, 
1 28 23 The eclipſe ended. 


be ſame Eclipſe obſerved at Norton-court ; by My. Gray; 
; 1 rp Bin ar in Kent; by Mr. Wheeler; and 
at Yeovil in Somerſetſhire; 4% Mr. Milner, Phil. Tranſ. 
No 429. p. 114» 5 : 
Arz, 1733, Mr. Gray obſerved the eclipſe of the fun at 
M Norton Curt near Feæverſpam in Kent, as follows. 


othe main ſeam of coals, which is 3 yards thick, and 99 fa- 


ternoon 3 by Ar. George Graham. Phil. 


the ſun's diameter meaſur d 2311: So that the 
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© 5.4» Appar, Time. | 
Obſervations - a5 40 15 the beginning of the eclipſe, 
25 53 1511 dig. eclipſed © 
eee 3s 357 30 gag toons os 
An » 46 2 5513 dig. 4. 
56 11 gFols dig. 
656 16 4316 X 
F | 
| 8/6 27 998 
9 6 32 2552 
Tols 37 309 me. 
116 40 009 x greateſt. 
SW 6r a8 
23% 0.357 F 
14) 7 of 
47. 4 355 Y 
1607 I7 08: 
1807 25 $52 2 
19 32 300End. N 


— 


The obſefvations were made with a helioſcope, or inftruwen 
confiſt ing of a teleſcope and box with a digit ſcheme at the 
end of it: The teleſcope was 6 feet, the box 2 feet in length, 
and the ſun's image on the ſcheme was 6 inches and 8 tenths in 
diameter. The clock was rectified on the day of the eclipk, 
and verified, ſo as to need no correction for ſeveral days R 
wards, by obſervations of the ſun on the meridian. The fun 
tranſit was taken by the paſſage of its =_ thro" a hole made in 
a braſs plate, the centre of which hole was at. 6 feet and; 
inches perpendicular height above the horizontal plane on which 
the meridian line was drawn, EE 
At Orterden-place, near Lenham in Kent, Mr. I heeler ob. 
ſerved the beginning at 5 49“, and the end at 3h 31 4%. 
His obſervations were made with a teleſcope 15 foot in length, 
and the time was alſo rectified by a meridian line; but it wa 
done by a tranſit of the rays thro' a hole at a much greater 
height, For, the braſs plate in which the hole was made was 
fixed to a window ia the roof of his hall, at the height of 2 
feet above the meridian line on the floor. N 


At 


I; 


19 


10 


-o 


At Yeovil (being i in Lat. 51*) Mr. Milner obſerved the rr. 
blar eclipſe May 2, with a quadrant of 2 foot raditis. * 


The beginning at 5˙ 34 ol 15 45 '' Ia By 
The middle at 6' © © 13 3 17 ſun's altitude. 
The end at 7 14 30: 4 45 


ime Ec lipſes of: | gc s Satellites obſerved at Bononia; 3 by 


M. Manfredi. 

from the Latin. 

True time. 27 April 2, 1732 

x, i" 

o 56 3 An emerſion of Jupiter's ſecond ſatellite, (the 

ny being ſerene) with a 22 foot teleſcope. 

1 2 39 An emerſion of the 4th ſatellite out of Zupiter's 

ſhadow, with a 22 foot PSY the {ky ſe- 


rene. . 


bil. Tranſ. N*- 429. P. 11. Tranſlated 


en ” 


49, 


1 31 40 An emerſion of the innermoſt ſatellite with a 22 
foot teleſcope, the 7 ſerene. 


1 g $ 


April 9. 


z 32 4 An emerſion of the ſecond ſatellite with a 22 


foot e the ſky ſerene; eee du- 


bious. 
* he 
9 44 41 An emerſion of the innermoſt ſatellite with a 22 
foot teleſcope, the ſky. ſerene. 


May 4. 


7 


3 "23 An emerſi on of the ſecond ſatellite, with a 14 


foot teleſcope, the alr O88) and the wind 
blowing. 


10 35 41 With 11 foot teleſeope: 


%* 
: May 26. 


4 


9 58 4 An emerſion of the innermoſt ſatellite with a 22 


foot teleſcope, the ſky ſerene. 


3 | . True 
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9 58 2 With 11 foot teleſcope, 


June 2. I 


43 47 An emerſio of the third fatellite with a 24 
17 foot teleſcope, the air Doggy. ä Th 


June 9, 1732. 


11 7 24 An immerſion of Jupiter's third Guellize wi 
a 22 foot teleſcope, the ky —_—_ 1 7 


Fane 18. 


10 8 25 An emerſion of upiter's innermoſt ſatellin 
with a 22 fog teleſcope, the lay ſerene. 


July 27. 


5 136. $ An emerſion of the innermoſt ſatellite with 11 
- foot teleſcope, ſky ſerene ; dubious. 


Jan. 17, 1733. 


14 8 45 An immerſion of the third ſatellite into Jupiter 

1 ſhadow with a 22 foot ——_ the ſky { 
rene, 

14 $ 33 With a 14 foot teleſcope. ime 

16 13 29 An emerſion of the third ſatellite with a 22 fool: 

teleſcope, the ſky ſerene. 


March 12. 


13 23 34 An immerſion of the innermoſt ſatellite into A * 
ers ſhadow with a 22 foot teleſcope, i | 

ſerene. 

a 11 foot tele ſeope. 


13 23 22 wi 
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Account of a remarkable Generation of Inſects, an Earth« 
quake, and an exploſion in the Air, in Maryland; by Mr. 
ichard Lewis. Phil. Tranſ. Ne 429. p. 119. | 


BOUT the latter end of June, 1732, Mr. Lewis pro- 
cur'd ſome leaves of the fly-tree (fo called from the vaſt 
arms of flies obſerved to iſſue therefrom) on which were fixed 
tle tough bags, as big as the huſk of a filbert, of a duſky 
geen colour : Upon cutting them open, a fly, like a gnat, 
wald come out; and he could diſcover no more, till view in 
em with a glaſs, he could diſcern ſomething moving Mako 
e bluiſh pulp; and after ſome time he obſerved it contained 
reral red grubs, very ſmall, and without wings; he bound 
p the 12dus, and next morning the grubs had gotten bluiſh 
ings, with their body of a greyiſh colour; they were very nu- 
tous and ſoon flew away: Both the bark and leaf of the 
rollin: reſembled a male mulberry. Amongſt all the excreſcencies 

r. Lewis had ſeen on leaves, he obſerved none like theſe. 
hen the leaf is ſmall theſe bags are ſcarce diſcernible ; they 
row with the leaf, which is neither diſcolour'd nor crumpled 
them. Reds, in his curious treatiſe of the generation of 
eds, gives no account of any ſuch neſts, 

0a Zue/day the 5th of Sept. 1732, about 11 in the morn- 
an earthquake was felt in divers places in Maryland: One 
r. Chew had his houſe ſhook by it for ſome time, and the 
mdudum of his clock ſtopped : During its continuance, a rum- 
ling noiſe was heard in the air; and both thoſe who did, and 
ble, who did not feel the ſhaking, complained of a dizzineſs in 
heir heads, and fickneſs at their ſtomachs, it was felt at the 
ine time in Penſylvania, and New-England ; but whether it 
tended to north or ſouth Carolina, was not ſaid. 

Mr. Leawss had the following account from Capt. Smith of a 
upriſing phenomenon that happened in 1925, ſomething of 
e nature of the abovemention'd earthquake, but with ſome 
markable diff-rence: Oct. 22, 1925, about 2 in the after- 
non, the ſky being very ſerene and clear, Capt. Smith heard, 
be then thought, the report of a gun, of a minion ſize, 
bout 12 miles eaſtwards from h im; this noiſe was repeated at 
alt 20 times, but at unequal intervals; and was ſoon after 
ilow'd by a very loud explofion, as if a ſhip had been blown 
p: Upon enquiry, he was told by ſeveral perſons who liv'd 
bout 12 miles from his houſe, that they were greatly ſurpriſed 
th the appearance of an extraordinary brightneſs in the 
Vor, IX. 11 | Axenith, 


a 25 


wit 


th 11 
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zenith, reſembling flame, and continuing for about five minute. 
after which theſe imaginary guns were fired off 20 or 20 tins 
diſturbing the atmoſphere in ſnch manner, that the birds }, 
the uſe of their wings, and fell to the ground in great diford; 
This noiſe was heard about 5o miles off each way from t 
aforeiaid bright appearance. Thus far the Captain. Mr. Tem 
heard the noiſe (as moſt other people did) but did not fee i 
brightneſs at Patapsko, about co miles from the Captain 
houſe, He was told that the ſhock, occaſioned by the noi 


threw down pewter that was ſet to dry againſt the fide of 
houſe. | 


An Account of fome Children inoculated as Haverford.y 
n Pembrokeſhire; by Mr. Evan Davis. Phil. Tra 
Ne 429. p. I21. 75 10 


.Y | HE method of inoculating for the ſmall-pox was abo 
ten years before firſt introduced into Haverford-weſ 
Pembrokeſnire by the ingenious and learned Dr. Perrot I. 
Hams, who had then his own children inoculated among {6 
of the firſt on whom the experiment was made; and an acco 
of this was afterwards publiſhed in the Philoſophical Tra 
ſactions. About the beginning of ſpring x 732, this method 
inoculation was a ſecond time praQtis'd in the town of Hau 
ford-weſt arid the neighbourhood thereof, by two ſurgeons 
good note and * and the only perſons Mr. Davis heard 
in theſe parts, who were come into that practice, and who g 
him the following account: But in this ſecond attempt, t 
meaſles interfering with the inoculated ſmall- pox, and prolo 
ing the time between the inoculation and eruption, ſo mu 
beyond what otherways is uſual, as may be obſerv'd in eie 
one of the inſtances mentioned, has, he thinks, ſomething in 
+2 @ and uncommon, and therefore worth the taking not 

of, 8 
Some little time before Chriſtmaſs 1532 the ſmall-pc 
chiefly of the confluent kind, appear'd in Haverford ui 
Some had them with purple ſpots, and other violent {ym 
toms, of which ſeveral died. Towards the ſpring the mei 
became more epidemical, and likewiſe more fatal than 
ſmall-pox. Some of the ſubjects that had been viſited 
a little before with the * and who upon thelt! 
covery had their bodies purged, died, notwithſtanding 
the violent cough that attended and ſucceeded the me all 
which afterwards ſie zed them. The meaſles continued 
n 
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nge, till almoſt all the ſubjects in the place were viſited 
mth them, the ſmall-pox, continuing alſo during the whole 
ime, yet making but ſlow progreſs, did not leave them till 
fuguſt following, | Fn 

About the end of Feb. 1732, Mr. Francis Meyler inocu- 
lated his own ſon, about three years of age, with the us 
fom a child of about the ſame age, who had the diſtinct 
kind, but the puſtules ſmall. He made a {light incifion on 
both legs, but it took only in one: After four days a puſtule 
zppear'd on the wounded part, but did not much inflame it, 
nor make great progreſs. On the ſeventh day the child 
grew feveriſh ; and on the eighth, or towards the ninth day 
(inſtead of the intended ſmall-pox) the meaſles appear'd all 
der his body, attended with a cough; at which time the 
fereriſh diſorder abated, till the 1 Ith or 12th'day: Then he 
grew feveriſh again, and towards the 14th day the ſmall pox 
zppear'd, a ſmall diſtinct ſort, and few in number: After 
the eruption was full, he grew hearty, and continued ſo, 
without a ſecond fever, After this Mr, Meyler inoculated 
two other children with the matter from his own ſon, by 
applying it after a ſlight inciſion, to both the legs of each of 
them, but it did not ſucceed. About the ſame time he 
inoculated two other children, a little way out of town, from 
z neighbour's child, but neither of them were infected: 
And whether this was owing to the ſlightneſs of the incifion, 
or to the want of a ſufficient quantity of the variolous matter, 
or to a defect of diſpoſition in the ſubjects to be infected, 
be could not ſay ; yet all the four eſcaped both the meaſles 
and ſmall-pox in the natural way. 

About the latter end of March, 1732, Mr. Richard 
Wright inoculated a daughter of Mr. Keymer of Haverford- 
weſt, between three and four years of age, from another 
child of about the ſame age, who had the diſtin kind. The 
matter was applied to one of her arms, the inciſion being 
made pretty deep. The inflammation began about the fourth 
or fifth day, and afterwards appear'd very conſiderable. 
She proceeded till the ſeventh day in a very hearty and brisk 
ſtate, at which time ſhe began to grow heavy, fick, and 
very feveriſh. Then an eruption of the ſmall pox was ex- 
pected; bur her fever increas'd, and the next day eruptions 
were obſerv'd all over her body, which prov'd to be the 
regular meaſles. She was treated accordingly, and grew 
well, excepting a pretty ſevere cough ſhe had, which con- 

I 44 8 tinued 
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tinued thro' the whole courſe of the following ſmall po | 
About the twelfth day ſhe ficken'd again, and about the 144 
the ſmall- pox appear'd, of the diſtinct ſort, and very favoy 
rable; they came out, filled, and dried away very kindly 
and were attended with very little of a ſecond fever. $ 
went thro? the diſtemper with a great deal of chearfullneſ 
She was purged afterwards, and ſeemed very well; but in 
little time after, a boil broke out on the lower part of thi 
ſhoulder-blade of the ſame arm in which ſhe was inoculated 
which was brought to ſuppurate, and heal'd in the commer 
manner. From this Is mentioned ſubject Mr. IV righ 
inoculated two daughters and a ſon of Mr. Roch, about fin 
miles out of town. Theſe three children were from thre 
toeight years of age. The incifion was made in one arm o 
each child; it produced the ſame effect on every one 0 
them, as it had done on Miſs Kymer ; viz. the meaſles or 
the ſeventh or eighth day, and the ſmall-pox of the diſtin 
kind on the 14th. They went all three very well thro'ever 
ſtage of the diſtemper, and the ſecundary fever was bu 
ſlight. One of theſe had them ſomewhat thick, and thi 
other two had a pretty many of them; but they all thoroughly 
recover'd, and continued in a good ſtate of health eve: 
after. | | £ 5 
The ſafety and ſucceſs with which this practice is attended 
ſeem to Mr. Davis to recommend it as a happy expedient 
with which a kind providence has furniſhed us to guard 
againſt the injuries and dangers of one of the moſt dreadfy 
and deſtructive diſeaſes, incident to mankind, 
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Obſervations of the Variations 
in a Voyage to Hud 
Chriſtopher Middleton. 
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12 31 . 124 ba 
1518'S Obr.] Winds. - Weather, 
RIG” Hi £41: 2 j I 128 3 
1217. 30 SE. | Pair and cloſe, | 
9 SEb E. Die., 2 ?: +55 
15 9 5 ; | | Fair ant cloſe. 
zg. ESE. i. 37 
1 4 Dit. Dit. EF, 
1669 ESE. DNR. 
1219. Dit. Dir.. 
20% — | Dir. Sat two ſmall rain. 
96 SbW. Dit. 88 
18 see. Cloudy with ſmall mift. 
{12/128 , [SW bS. [Foggy; with ſmall rain. 
+ Qs | | | . Pair and clear, but eloudy. 
19 99 | TDi _ „ with clouds. 
1221. 300 Dit. þ „with ſmall rain. 
Ll INbE. Far u clenr. | 
201-9] T:.- Clear, with ſmall rain. 
1222. : Dit. Fair a .cloudy. 
| 9] | |SEbS. Foggys freſh gales and rain. 
a1 : i TC ales, with much rain. 
1223. Die. {Plat 
9 1 [Little wind and foggy. 
221 919 EPS ESE. Dit. with ſmall rain. 
112 26. Per SEbE. [Fogg . 
12 Nb k. Pichgu ay and mif 
231 9 Fre es, hazy and mi 
f 12026. ENE. Ha | g ” 
tel IR + Freſh gales, with clouds. 
261". ESE. Fair, Lich little winds. 
12027. 30 Dit. Ditto. 
9 Dit. Ditto. 
2 „ Eb 8. E winds and fair weather. 
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| in [Lat Lat. | 1 
755 Kerbe o. 
Days. — — — S [or Act. | 5 8 U 
1731 n | 9 1 
June25 12] 27 | 25 [58.32 | ob: +3 ſu 
| 9] 28 | 254 | 
260 gf 32. [a8] || | - 4 
12] 34 | 29 57.39 43-17]. 
19] 31 7 | e 2: 
27] 9] 33.2 


12] 33 28 58.6 1 TRA: 
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Weather. 


** * 


— — 


* 90 
* — 
1 * 
4 


Fair and clear. 
Cloudy. 
. [Cloſe. 


Hazy. | 
Z Freſh gales and hazy, ' 
Foggy. 

Thick and foggy. 

Hazy, with ſmall rain. 
Foggy, with much rain. 
Hazy, with ſmall rain. 

. [Freſh gales, with fogs. 
Little wind, and hazy. 

Fair and clear; ſome rain, 
Foggy and wet: 
Squally. 

Freſh gales. and hazy. 

Freſh gales, fogs, and rain. 
Mer. 2 1D. above chan. ſtormy 
fell 1 D. below chang. mod. 
— fell. ſmall rain and hazy. 
Calm. * Somewhat hazy. 

-- at a ſtand, fair and calm. 
-- ſomewhat fall. light & clear, 
Cloſe and grey weather. 

- [-- contin. to fall, clear & cold. 
— riſing alittle, fair and clear, 


V. — riſing, fair with fly. clouds. 


— riſing, lit. wind, & ſm. rain. 
Cloſe lit. winds and fly. clouds. 
Light air and variable. 

— fallen, fair and clear. 
at a ſtand, fair weather. 

I -Hat a ſtand, cloſe, and lit. winds 
.- at a ſtand, little winds. 

== at a ſtand, cloſe & cloudy. 
-- ſome fall. clear w. clouds, 
\ |Cloſe and grey weather. 

- riſing, little wind and hazy; 
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arom, 


85 
| 


| Hours. 
Alt 

Therm. 
Alt. 


1 


nd (ug 


_ 
2 Ow 


Onnen ee 
— 
2 
— 


| 


„„ 
8 53 1:2} 61.16 61.19 [Obt. 


12132 3 61.35 | 61-29 Obſ. 
| 3: 22 E | 
111 913 3 1:3 cc. 

12 34 33 13062 62.4 Obſ. 

365 33 — 
r2| 913 2 1:2 | 

12136 ho 1:2 62.33 [Obſ. 


ö 
l9 Fs 3 | | 
x4] 913 
5 12135 32 62. 30 Obs. 73-33 
1 
15 9134 122132 8 
12035 33 1:2] 63.13 | 63.14 Obſ. 75.9 | 
42 Ls 1 
10 9,3 33 Cc | 
« | 1p 32 63 21 | 62. 58 Obſ. 77. | 
9635 112031 12 | | | 
17 27717 31 f . | | 
12033 1:2/30 1:20 63.17 78.29 
| 933 30 1˙2 | | 
181 9033 1:2131 Acc.“ 
1234 31 1:2] 63.9 63.6 [Obf. 79.53 . 
1934 31 1:2 
191 112131 1:2 
= — 30 1:20 62.14 Obſ. 80.44 l 
| 9130 1:2[29 | 
20| 9128, [27 : 
1228 26 1:2; 61.18 81.26 : 
1? _ 8 8 
211-913 - 
12132 29 60. 5 | Obſ. 83.2 7 
932 449. 1-4 | 1 
22] 9134 * . 
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8 | : | + 5 
5 [Variat. Obr. Winds. Weather. 
— —1— r . 1 
o Tan BG [Cloſe and foggy. 2 
112138 N 
9 „ os SE 
9 S Wb s. Mer. fallen 4 dep. clear and cold. 
12038 Obſ. | Dit. Fair, clear, much ice in fight. 
9 | I. rifing, fair and clear. 
101 9 8 SE. — riſisg, fair and clear. 
[12/40 Dit. [— at a ſtand, fair and clear. 
9 If. 1 flands, fre gale. 
118 S Eb S. — fallen, freſh gales with ſqualls, 
11241 JS E bs. L at à ſtand, Freſh pales. 
99 Dit. E at a ſtand, hazy. 
12] of. Dir. — fallen, fair. 
12433 WS W. — ſomewhat riſing, fair. 
9 1 Dit. — rifing, little winds, and fair. 
13] 9 DF — at a ſtand, fair with calm. 
1214.3 NW. Fair aud moderate. 
99 NW. {Fair and clear. 
14] 9] Dit. ata ſtand, fair and clear. 
12/41 North. EL at a ſtand, fair and clear. 
9 N Wb NI pair, ſerene weather. 
1519 South. — ſomewhat fallen, foggy. 
12/41 SbE. Very foggy. 2 
9 SE. — at a ſtand, fopgy. 
16 9 | NW. - bo at a ſtand, fair and clear. 
12/42 NN W. Fair, ſerene weather. 
| 9 Dit. — falling, clear. 
17 90 NW. . rifing, clear. 
N 12041 Dit. — continues riſing, clear, 
| | g North. J— rifing, ferene weather. 
| 13; 9 N W. Foggy. 
| 12040 Dit. — a little fallen, thick fog. 
| 9 South, — at a ſtand, hazy. 
| 19] 9 Eaſt. — riſing, freſh gale. 
124 | E b N. — continue rifing, fair and clear. 
9 5 Dit. — continues riling, ſerene. 
200 9 Weſt. — tiſing, grey cloſe weather, 
12037 Dit. — ſands, freſh gales and foggy. 
| | gl NW. — fallen, hazy. 
2109 : North. — falls, fair and clear. 
12 34 N. W. n ſtands, freſh gales, and fair. 
9 | Dit. — at a ſtand, ſqually. 
22 al 9 NW, — fallen, moderate, and fair. 
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Months E g [Lat. p. Lat. p.] | 
be wn 
July 221234 31 [58.4 | Gbr. 84.20 
933 312 2 222” 
23] 9j32 j31 | _ 3 
12132 1:23 1 1:27.35 84. 20 
& 9257 Hl Fe 
2 12 — — 1286.13 42 5 Obſ. 85.27 
9136 1:2132 1:2 7 
25] 93 32 Acc. | 
1235 31 1:2 56.24 56.24 Obſ. $5.27 
—— — 2 . 
2 
July 26012 38 — 1:20 5.39 55.33 85.4 
936 [134 | 


ee = 


— 


* 
lune f 2 
E E 
ſuly22: 12 30] 
ä 
23] 9 
12.29 
9 
2449 
12025 
9 
251 9 
12124 
9 
99.5 
26012024 
12 
2719 | 
12124 
| 9 
28] 9 
12424 
9 
29] 9 
* [r2]z5 
9 
8 
12 
9 | 
31 
12 
99 3 
Aug. i 9 
| 
Aug. 209 
12 
9 
21] 9 
I2 
9 
Kd 
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Weather. 


Mer. at a ſtand, fair. 

riſes, dark and cloudy. 
riſing, dirty and rain. 
ſtands, foggy, and {mall rain. 
— fallen, freſh breeze and cold. 
— fallen 4 deg. inclos'd with ice. 
|— ſtands, foggy and much ice. 
—— Tiling, ſerene. 

riſing, hazy. 
continues riſing fair.- 


.  |— ſtands hazy, and cold air. 
|—— ſomewhat fallen,hazy, and cold. 


Mer, falling rain, and freſh gales. 
—— ſtands, thick and rainy. 

—— continue falling, fair and cold. 
——— ſtands cold, and much ice. 
as above, freſh gale, cold. 
as above, moderate and hazy. 
ſtands, moderate and fair. 
— Tiling, fair, pleaſant weather. 


[ at a ſtand, cloudy weather, rain. 


| riſing, thunder and rain. 

— Tiling, freſh gales windy Rain. 
much fallen, moderate, 

riſing, fair and moderate. 
continue riſing, fair and ſettled. 
—riſing, ſqually, with rain. 
[ as above, fair and moderate. 
— riſing quick, fair, 

—— continued riſing, warm and fair. 


. [Hazy and moderate. 


Mer. ſtands hazy. 
— ſtands, freſh gales. 


ſomewhat fallen, fair. 


cold. 


— falls clear, ſerene, and 


— riſes, fair light breezes. 


"Die 


onths Z |Barom. Therm.! Lat. 
Nara * Alt. | Alt. perAc. ni Eon 
Days. . n | 
 Aug-22 1236 29 52.5752.59 0 
ns. 9 1.1 134 
23 9,34 1:2|29 | | 
12134 29 153-54 | 
1 9133 130 „ 
24] 9132 28 1 * 
1232 29 (55-16 
1933 30 | | 
25} 934 30 1:2] | 4 
[£2135 138 [55-48 | | 
1 
20] 913 33 | _ | 
1236 133 56.5556. 5655.56 | 
9137 134 mY | * 
27 2-0 - 34 | 20 
49 24 58.145813 
| 9149 34 E 
= $36 - [35 4--—;} 
1238 32 158.35158.41 
38 3 | | 
% %% [3t j--| | | 
12137 30 159.24 fas | 


V3 
© 

OO WOO NOW LOUD 
_ | 
OO 
vo 
— 


Va 
W 
2 
© 
© 
wA 
A k 
S 
O 
wa 


— 


Sept. 1] 940 30 
1240 [30 1:2|59.25 
941 136 
2] 9142 36 1:2 | 
12443 136 1:2j59.43 59.36 
942 34 | 
31 9141 435 EE 
12/40 35 1:2 60.40 
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Months | | " 
d 


an 
Days. 


. Winds. Weather. 


4 


Hour. 
| | Variat 
2 

2 


Aug. 22012 G bf. S Wb W |Mer. ſtands, clear, and calm, 
| 99 | — 17 riſen, calm. 
2 8 SE. — riſes, hazy. | 
: — Dit. — continued riſing, freſh gales. 
9 1 8 2 W. ue ut. barg. drops of rain. 
2 Fair and moderate. 
, 12 25] 8E. Hazy. 
9] NE. [Hazy and cloſe. 
251 9 NN E. Mer. falls, foggy and cold. 
12426 2 35 communes fallen, cold.. 
9 Dit. —— little riſing. ; 
261 ol | jESE. — fallen, moderate, and fair. 
124 280Obſ. Dit. — ſtands, freſh gales. 
9 Eb N. {Hard gales. 
279) | E NE. |—— fallen, freſh gales. 
L2|29|Obſ. — Hard * * | 
Nx. ands, moderate. 
28 . | N NE. {—— ſomewhat riſen, fair. 
1230 Obſ. North. R or fair and moderate. 
. ; orth. "air and calm. 
29 b | es Fair and clear. 
12; Obe Nb w. | Mer. little riſen, fair. 
19e [Weft. — ſtands, fair weather. 
30 9f || jCalm. — ſtands, variable. ; 
12 31/Obf. ESE. — ſomeyhat fallen. 
9 Eb N. — ſtands, ſqually. 
3179 EN E. — fallen, freſh gales. | 
12132 Dir. — continue fallen, fr. ga. & clou. 
„ Dir. 1 ſtands, ſqually ' 
Sept. 19 N E. . ſtands, great ſea. 
* Dit. 25 
* £ at [- 
2% | ]ENE. — files, flying clonds. 
120320 Obſ. 75 5 | FR ay falling, moderate. 
9] 1 's erate, 
319] | |SW. — rifirg, freſh gales. 
| | ; : l 
12133]. Dit. —— continue riſing, hard gales. 
| 9: Dit. [ ring faſt, very hard gales. 
449 |] Dit, —— {till riſing, blowing very hard. 
12035 7 = , = 2a riling, foggy. 4 
9 © | . nie 9g. 
5 | 919 | N b E. Mer. fallen, freſh gales. 
12138] Dit. Freſh gales. | 
9 


| | Dir. — continues fallen, moderate, 
| — ſtands, hazy, ſnow. 
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2063.25 
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2 [8 Winds. | Weather. 
12142 eo E b N. Mer. ſtands, thick weather. 
91 the ſame. 
719 | | Continued hazy, with ledges of ice, 
12[42]Obſ.}S E. Dit. 
9 Dit. [The ſame, fogs and freezing. 
| 9 ESE. Mer. ſomewhat riſen, foggy. 
12141 Dit. |—— ſtands. 
9 I Dit. '|—— the ſame, fair. 
9] 9 Calm. the ſame. 
12440 Obi. N W bW,|—— ſomewhat riſen, fair. 
of |} ID. — fallen, fair. 
10 9 IN bW. continues fallen, fair, 
1244 10 Obſ. Dit. — the ſame. | | 
9 Dit. — fallen, fair. 
1119 Dig. 1 — fallen, fair. f 
121/40] | Dit. e fallen, fair and cold, 
9 North. at a ſtand, fair. 
12; Of # WN W. — riſen, fair. | 
12{40]Obſ.i Weſt. © — riſen, hazy with much i ice. 
. riſing, fair and clear. 
13] 9. „ JAW, - Fel... 
120380 Obſ. Dit. Fair and WS Wan bg : 
9 : | f | Mer. the lame, cloudy. 
149 | NW. the ſame fair. 
12 38 Dit. Fair and cloudy. 
9 IN Wb N. — riſing, hazy, with _ 
15 oj. | i |NNE. riſen, tad 
12135 Obſ. Dit. Fair. 
91 NW. 5 
16090 Weſt. — ſtands, 3 
12 330Obſ. NW b W. — the ſame, dondy. 
8 — ſtands variable. 
17] © NNW. — the ſame, cloudy. 
12 29 Dir. — ſomewhat fallen, cloudy. 
9 Dit. : Cam. . 4 
Big} | |SW. {——irifing quick, freſh gales. 
1227 Obſ. Dit. little riſing, cloudy. 
9 Welt. | ; ſtands, ſqually with rain. 
1909 ö Clear, with freſh gales. 
12025 Obſ. Dit. ſtill falling, fair. 
19 Dit. — ſtands, fair, ſqually. 
209 WNW. —— riſing, ſqually with bail. 
12122 Dit. Hard ſqualls. 
or at a ſtand. hard ſqualls. 
21! 9 | | Squally with freſh gales. 
Vo. IX. K k k 
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= | Hours, 


hung , 
222 


— 
dd 


2 LOO 
ens 


— 
22 


; | Weather. 


Mer. ſtands, clear freſh gales. 

——- ſomewhat fallen. 

— ſtands, fair. 

— fallen, clear. 

— riſing quick, cloudy. 

— ſtill rifing, hard gales. 

— riſing quick, thick and dirty, 

continues riſing. * 

—— ſtands, cloudy and rain. 

Dit, freſh gales. _— 

—— at a ſtand, eloudy. 

—— riſing, ſqually and rain, 

{— the ſame, freſh gales. 

the ſame, ſqually with rain, 

Fair, freſh breeze. | 

Fair and clear. 

ra the ſame, freſh pales. 

—— little fallen, fair and cloudy, 

Fair. 

A great ſea, ſqually. 

— riſing, freſh gales and rain, 

—— continued riſing, freſh: gales, 

2 — little fallen, fair weather. 
48 5 fallen, hazy, freſh gales. 


— at a ſtand, freſh gales. 

—— the ſame, hazy. ' 

—— at a ſtand, hazy. | 
continued the ſame, ſqually, 
——— fallen, fair and clear. 
continues fallen, fair. 

——— fallen, fair and clear. 


continues, pleaſant. 
—— the ſame, fair and clear, 


. 
24 
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As to Mr. Parrick's marine-barometer, which Captaig 
Middleton made uſe of for two voyages to Hudſon's bay 
in North America, by the ſtrifteſt obſervations, he always 
found it to give him timely notice of all bad weather 
and likewiſe of veerable winds; as alſo certain intell;4 
gence of their coming nigh any ice, with the quantity 
they.had to go thro'. It is an inſtrument of excellent uſe 
he having continually found himſelf © obliged to conform 
to its more certain information preferable to all other 
ocular appearances in the horizon. He likewiſe obſerves, 
that when they came in, or near ice, they were obliged to 
keep one of their compaſſes continually moving, there being 
either ſome magnetic particles in the air, or ſome other 
quality that hinders them from traverſing ; which makes the 
courle very difficult to traverſe: This happens generally in 
entring Hudſon's ſtreights and bay, but never fo withou 
being near or amongſt ice. He enquired of the Commander, 
and others that uſe Greenland and Davis's ſtreights, and 
finds great complaints from them of their compaſles not 
traverling. Captain Middleton tried the needle of the azi 
muth compaſs without the chart, and finds it to traverſe 
much better; ſo that he deſigned to have iceing-glaſs chart 
as being lighter, _ | | DN 


An Obſervation of a total Eclipſæ of the Sun, with 4 
Mora, ' at Gottenburg in Swedland, in Lat. 57 40˙ 54! 
May 2 1733, O. S. by M. Birger Vaſſenius. Phil. Tranſ. 
Ne 429, p. 134. Tran/lated from the Latin. 


5 H E beginning of the eclipſe, which could not be ob 
ſerv'd by reaſon of clouds, ſeems to have happencc 
before 6 26 in the afternoon, | 
i. 11 7 . 
38 43 The ſun was eclips'd three digits nearly. 
49 52 About fix digits, | 
14 6 Fupiter appear'd. „ 
14 46 The entire diſk of the ſan begins to be cover'd. 
15 530 A very great darkneſs, when all the ſtars i 
| Urſa Major, Cor Leonis, Sirius, Proymy 
the BulPs eye, and ſome others might be 
* ſeen; yet neither Mercury nor Mars appear'd, 
» 16 54 The ſun began to dart forth his rays with 
| incredible ſwiftneſs. 
20 12 Jupiter ſtill appear'd. 


41 38 Sixdizits of the ſan covered. 


So 5 
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„ we 4 1 i 
: 5 50 Theend of the eclipſe, the entire disk of the 
| ſun ſhining... + +; | 
The morg of the total eclipſe at Gostenburg was 
2' 81, | | 

The mora of the ſame eclipſe in a place call'd 
 Stwenaker, ſeven Swediſh miles from Got- 
tenburg to the north, in Lat. 58 15', (as 
M. Torſtanus Vaſſenius obſerv'd by means of 
peg a pendulum) was 23117. 
At the time of the total eclipſe M. Birger Vaſſenius, 
with a teleſcope about 21 Swediſh feet in length, did, 
beides the greateſt part of the maculæ on the ſun's disk, 
obſerve the moon's atmoſphere; which at the time of the 
greateſt immerſion was a little brighter at the weſtern limb; 
jet without that irregularity and inequality of luminous rays, 
that appear'd to the naked eye. What was very remarkable 
was three or four reddiſh maculæ obſerv'd without the 
periphery of the moon's disk; one of which was bigger than 
the reſt, in the middle between ſouth and weſt nearly as 
ar as could be conjectured: It was compos'd of three parts, 
s it were, or leſſer parallel nubeculæ of unequal lengths, 

with ſome little obliquity to the moon's periphery, 
This ſpot, or rather cloud, retain'd invariable its priſtine 
ftuation in the atmoſphere near the moon's periphery for 
upwards of 400. But at length a ray of the ſun, like light- 


| ning, emitted on the moon's northern limb, deprived him of 


this agreeable ſight. 


An Account of an Experiment relating to the Force of 
Moving Bodies, contrivd by M. 8 Graveſande, and ſvewn 
to the Royal Society by Dr. Deſaguliers. Phil. Tranſ. 
Ne 429. p. 143. | 

D R. Deſaguliers having ſhewn ſeveral perſons in Holland 

the experiment contriv'd by Mr. George Graham, to 
explain the doctrine of the momentum of bodies (viz. that the 
mmentum or quantity of motion in bodies is always as the 
maſs multiplied into the velocity) which experiment is made 

with a flat-pendulous body, that receives the addition of a 

weight equal to itſelf at the lower part of its vibration, and 


by the reception of that equal quantity of matter always 


Joſes half its velocity; Dr. Myſthenbroek communicated the 


following experiment made by M. S Graveſandè in oppofiriou 


thereto ; 
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hereto; viz. a ſpring, equally bent every time, puſe 
forward unequal „ eee dee Auel 2 
every experiment the product of the maſs of the body b 
the ſquare of the velocity is the ſame; and therefore, as th 
quantity of motion muſt always be the ſame from the ſan 
cauſe (viz. the ſame tenſion of the (pring) 1t follows, þ 

8 


every experiment, that it is as the ma 
ſquare of the velocity. 


Experiment 1. The pendulous cylinder is ſhot by the 


ſpring from o to) * meaſur'd upon a tangent line, 


Exp. 2. The cylinder, with a leaden weight therein, that 
makes its weight double, is ſhot forward to four degrecy 


9 tenths. 

Exp. z. The cylinder, with a weight therein, that made it 
weight triple, was ſhot forward to four degrees and a little 
farther. | 2 7 

Exp. 4. The cylinder, with a triple weight of lead, ſo x 
to quadruple the whole weight, was ſhot forwards to three 
degrees and a halt. 

Theſe four experiments ſeem at firſt agreeable to the ney 
hypotheſis: For, according to the old, the cylinder in the 
ſecond experiment ought to have gone but to three degrees 
and a half; in the third but to three and one ſeventh; and 


in the laſt but to two degrees. But if we take in the con- 


ſideration of time, all will be reduced to the old principle, As 


for inſtance, let us compare the firſt and laſt experiments, 
In the firſt, the ſpring, during a certain time, acts upon the 
cylinder, which is driven forward with the velocity 8. When 
the quadrupled weight is driven forward with the velocity 
inſtead of 2, it is becauſe the ſame ſpring acts twice as Jong 
upon the cylinder before it ceaſes to impel it; and certainly 
the ſame cauſe acting twice as long muſt produce a double 


| effect, 


Experiments on Mercury; by Dr. Boerhaave. Phil. Tranſ. 
Ne 430. p. 145. Tranſlated from the Latin. 


YUCH as have carefully applied themſelves to the invel- 
I tigating by experiments the origin of corporeal things, 
their peculiar virtues and properties, ſuch only are poſſeſſed 
of the methods by which the true knowledge of them is with 
certainty obtain'd. But when the candid enumerate the in- 
ſtruments of this knowledge, they unanimouſly own, that 


chemiſtry affords the molt uſeful, for vigorouſſy promon'y 
g | : t . 


multiplied into tha 
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he deſign: And when they carefully peruſe the authors 
elebrated in the art, it plainly appears that the moſt ancient 
Ichemiſts excel all others when they treat of the nature of 

bings; of this Geber, and ſuch as immediately followed 
jim, are pregnant inſtances: For, they fimply deſcribe the 
hings they diſcover by their art, to the ſole improving of 
jhich they wholly devoted themſelves: And indeed no ſet 
of men have made their reſearches into nature, with ſuch 
penetration, obſtinacy and indefatigable labour, as the alche- 
niſts : And what obſcurity ſoever they may affect in treating 
ofthe Artanum of the Wiſemen, in their common inventions 
they are open and plain. 
Upon perufing the writings of chemiſts and alchemiſts, 
Dr. Boer haave found that they all agreed in this; namely, 
that metals are naturally produced and nouriſhed ; that they 
gow and multiply in their veins in the ſame manner, as 
other natural bodies do in their proper places; and likewiſe 
that the aliment of metals, which before was of a different 
uture, is by the genial virtue of the metallic ſeed converted 
ew WY into a true metallic nature; ſo as by this ſeminal virtue alone 
the Wi to loſe its priſtine nature and acquire this new one by the 
ces i cheriſhing impregnating warmth alone: And this in the 
nd WY manner, as the ſeeds of animals and vegetables convert what- 
n-. erer they receive into their proper nouriſhment. Thus, the 
A; vivifying ſeed of vegetating gold, meeting with a fir pabulum 
ts, in a proper matrix does by means of a ſuitable degree of 
he Wi beat digeſt it into its own peculiar nature. In this manner, 
en i therefore, they hold, that, by a law imprinted on ſubterra- 
' 4 WM fcous bodies, true gold is always produced by length of time 
og Wl from a matter of a differenr nature from itſelf. The more 
ly WE *ccurare enquirers have found, that growing metals, eſpecially 
le pold, are cloſely pent up in hard and pure rock, which is fo 
pllicitouſly ſealed down, as not to admit of any vifible com- 
{ WH punication. The marrix or ore of the growing metal being 
Lene, hard, impenetrable, and cloſe, reſembles glaſs. Scarce 
| any thing more unaccountable than the manner, in which 
. ſolid metallic particles penetrate a ponderous maſs of hard 
„ flint, and reach into veins impregnated and charged with 
. metal: Nor is it leſs difficult to account which way the ſaid 
h metallic parts ſhould ſecretly paſs into them, if, as is very 
n. WF probable, they are originally in a liquid ſtate. The genuine 
it matrix of metal thus known, the heat alſo of mines is 


; known; which rarely equals that of a found perſon, 4 is 
| | re- 
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frequently below the 6oth degree in Fahrenheit's thermo 
meter. Hence the adepts order to include the pregnany 
matter of the arcanum in pure glaſs, and cheriſh it with 2 
degree of heat equal to that of May, which by M. Cruquiuiy 
accurate obſervations is 50 degrees, and is the mean depree 
of heat throughout the year. Both the pabulum of metals 2 
alſo that 21 prolific, and generative matter, ſtill remain 


a myſtery. the 
The generality affirm that quickfilver is the common mat. rt 
ter of all metals; which changed by the power of the vital Lat 
feed, yields a determinate metal according to the peculiar| te! 
property of the ſeminal efficacy; all metals, therefore, arrive 12 
to their reſpective perfect ſpecies by the mature concoction offer 
quickſilver, and this metallific virtue, call'd ſulphur. Hence 6 
each ſpecies of metal is again reſolvable into theſe two. But. 
an original impurity intimately adheres to quickfilver, which wh 
is confirmed as it grows up, and hence ſeparated from it with lea 
difficulty; and if freed from that heterogeneous impurity, cer 
a very difficult task, it at length becomes liquid, metallic, tha 
very ponderous, and ſimple, and neither divitible by art or ( 
nature into different parts; in this the vivified ſeed of each by 
diffolv'd metal would be perfectly multiplied; and in it gold il * 
itſelf diflolv'd, cheriſh'd, and brought ro maturity, would Ml 
be the ultimate effect of art, a thing fo much ſought for, and ill * 
fo much cried up. MO. ot 
Upon obſerving that the adepts agreed on theſe things, bor 
the Dr. for a long time applied himſelf to diſcover how mer- WM 
cury might be obtain'd pure. Whether it could be got from , 
metals? and what that other part is, that is apt to fix mer- © 
cury. | | 
1. Pure quickſilver, only ſhook in a dry, ſound glaſs the 
veſſel, yields a ſoft, black, fine powder. | | In 
Proceſs. Upon ſtraining thro? leather 16 ounces of quick. * 
ſilver, no impurity remain'd behind: Having ground it for Wl © 
a long time with pure water, the water ſtill continued pure; “ 
and with ſea- ſalt, the colour of the ſalt was noways fouled; 1 
the triture was repeated after pouring water to the ſalt and MI © 
mercury, nor thus was the colour changed : And the whole | 
proceſs yielded neither blackneſs nor foulneſs : After waſhing Ml ** 
and drying the mercury it became ſhining: He poured it Wl ©" 


into a bottle of green German glais, which he put into 4 
ſand- heat, ſo as almoſt to bring over the mercury; and that 


for three days, till all the water, which often lies conceald 
in 


* 
- 
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n mercury was entirely evaporated: The warm bottle was 
corkcd tight down, and ſealed with a cement of pitch, roſin, 
uct, and ſulphur ; and the whole wrapped cloſe in a linnen 
cloth and ropes: In this manner he put the bottle into 
a wooden box, that juſt touched its fides; and he filled 
up the vacuities with dry bran, that the bottle might ſtand 
em; and faſtened on the top a wooden cover with a hole in 
the middle, that the neck of the bottle might ſtand out a 
little above it: And in this manner he caus'd tie it to the 
tamper of a fulling mill, that was always in motion when 
there was any wind: and from the 1ſt of March to the 13th 
of Nov. 1732, it was ſhook up and down, always in a per- 
pendicular poſition. 275 

Upon opening the bottle, he had the ſame weight of 
mercury, cover'd all over with a large quantity of a very 
ſoft black and fine powder. He ſqueezed it thro' clean 
leather, and a pure liquid mercury paſſed thro', and the pow- 
der remained behind of an acrid, metallic taſte, ſomewhat like 
that of copper. ; | 

Corollartes. 1. Quickfilver, which of itſelf is very infipid, 
by only ſhaking it, becomes of a metallic, copperiſh taſte. 
1; From very mild, it changes acrid and penetrating, 
z. From a very bright filver colour it turns very black. 
From a fluid it becomes conſiſtent under the appearance 
of a powder, 5. It may, therefore, lie conceal'd under that 
form, and deceive the 1gnorant. 5 : 

2. Highly purified quickſilver, treated in the ſame man- 
ner, yields a like powder in a much larger quantity. 

Proceſs. From a ſuſpicion, that ſomething heterogenous 
might adhere to mercury, and by agitation be ſeparated 
therefrom under the form of a powder: With. a glaſs retort 
in a ſand heat he diſtill'd all the mercury; and this he re- 
peated 60 times more. In the bottom of the veſſel were 
five drachms of a red powder, of which anon. This mercury 
was exceeding volatile and ſhining. He caus'd ſhake two 
d; WM ounces of it at. a fulling mill, in the ſame manner, and tor the 
nd lame time, as in proceſs 1. 5 ; 
le Effect. The weight was the ſame. The powder obtain'd 
no (vas foft, black, and of an acrid, metallic taſte, like copper; 
end two drachms, and 26 grains in quantity, which was 
a mwore than & of the whole; whercas mercury commonly ſold 
at in the ſhops ſcarce yields 123. 


'd Vor. IX. 12 1 | Cor. 
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Cor. x. Mercury diſtilbd 61 times, gains from being ven 


infipid, a metallic tafte, 2. From very mild, becomes acti, 
and penetrating. 3, From a very bright ſilver colour, chan 
ges very black. 4. From being more fluid than the native 
222 a conſiſtent powder. 5. It retains this property j 
a conſtant ſtrong fire, and ſeveral. times role 6. Thi 
property therefore, does not depend on any adventitio 
impurity ſeparable from it by fire, . The red ſhining acri 
matter remaining at the bottom of the retort after diſtillation 
is no more like the black matter obtain'd by ſhaking, tha 
that part which continued volatile. 8. By fire, mercur 
changes red, and by ſhaking, it turns black; and it is 0 
changeable colours. 9. Whether a ſmaller quantity » 
mercury yield a greater quantity of black powder? 
3. If the black powder of proceſs 2 be urged with a ſtron 
fire, it becomes pure mercury. . 23 710 
| Proceſs. In a glaſs retort he urged with a ſtrong open fire 
two drachms and 26 grains of the black powder of proce; 
So that at laſt for two hours the retort was glowing hot. 
Effect. In the receiver were two drachms. and two gtai 
of a very pure, inſipid ſhining mercury: To the ſides of the 
glaſs, which joined to the retort, terminates in a veſſel ſullo 
water, there ſtuck here and there a ſmall quantity of mercury 
which he could not entirely collect. In the bottom of the 
me was a {mall fixed ſtain, excecding fine, and but juſl 
viſible. | | 
Cor. 1. Mercury diſtill'd 61 times, agitated, and changed 
to the above-mentioned powder, does by the action of fre 
alone reſume its priſtine form. 2. From acrid, and penetrat 
ing, it turns very mild. 3, From a very black colour, it 
gains the ſilver brightneſs of a mirror. 4. From a conſiſtent 
powder it becomes very fluid. 5. By theſe three operation 
it continues the ſame in itſelf, but under various form 
changes its ſpecies. 6. Its taſte and acrimony are ſurpi 
ſingly alter'd, by ſhaking only, or by fire only. 9. By thels 
operations ſomething fixed ariſes from mercury. 8. The 
black powder thus ſeparated from mercury was neither an 
impurity nor any thing heterogeneous. 9 
Scholium. In conical glaſs bodies with flat bottoms, anc 
ſtopped with inverted glaſs bolt-heads, he expoſed mercury 
for ſeveral months to a fire of 180 degrees: It became black 


and in all reſpects yielded a fimilar black powder: Whence 


he 
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e learned that fire and ſhaking have the ſame effect on mer 
ry in this degree. | 
4. Mercury is changed by ſimple diſtillation. 

Proceſs. In a ſand-heat he diſtill'd from a' glaſs retort 18 
unces of mercury Amſterdam weight, bought of the com- 
ny there, into a receiver fill'd with pure water to the 
tight of 4 inches, till no more running mercury remain'd in 
he belly of the retort. He dried and depurated the mercury 
ith filtring paper, that it might be quite dry and cleanſed 
om all impurity, and likewiſe from the black powder 
ought over with the mercury in every diſtillation; and 
this he repeated for 52 times: In every diſtillation there - 
roſe a red, ſhining, powder 1n the retort. I, 

Effect. After 52 diſtillations there were four drachms and 
4 half of an acrid, red, ſhining, powder, which purges both 
wards and downwards; and 16 ounces and five drachms 
mercury; therefore, fix drachms and a half were loſt; a 
thing not to be avoided, as ſomething always evaporates thro? 
he uting, and as ſome of the black powder, and a little mer- 
ury ſticks to the filtring paper every time of drying; ſo that 
won repeating the operation, the e may at laſt be 
miderable: The powder obtain'd was ponderous, of a 
hining red colour, exceeding friable, of a very acrid, metal- 
Ic, nauſeous taſte, greatly difordering the human body for a 
onlide rable time, and diſpoſing to excretions, Mercury 
treated in this manner appear'd more fluid than the common 
wrt, 
Cor. 1. Mercury thus urged by fire, from a fluid becomes 
powder almoſt 3g part of its weight. 2. From the bright- 
els of a filver'd mirror, it is turn'd to a ſhining, ruddy, 
colour. 3. From very infipid to a very acrid, diſagreeable, 
vetallic, penetrating taſte. 4. From very mild to a virulent, 
piſonous, acrid, ſubſtance, diſordering the body, and cauſing 
pain, 5. From volatile to a more fixt ſubſtance, not ſubli- 
nable with the ſame degree of fire as before. 6. The re- 
naining part changes more fluid; in other reſpects alike. 
Mechanical motion, and a ſmall degree of fire, communi- 
ate a black colour to mercury in a cloſe veſſel; and a greater 
degree of fire, a red colour. . 

5. He was defirous to know what farther changes mercury 
Th undergo, if urged with the degree of fire requir'd for 
iltillation. | 


Lils - Proceſs. 
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Proceſs. He caus'd diſtil 15 ounces and five drachms o 
the mercury remaining after proceſs 4, and that in the fn 
manner as before, till nothing remain'd in the bottom of th 
veſſel. What came over, after depurating and drying it, hi 
pour'd again into the {ame retort, repeating the operatio 
448 ſeveral times. And now this mercury was perfect. 
diſtilled 500 times: It always yielded ſomething red ; ang | 
came over every time ſtill more fluid and pure. At laſt h 
made the fire more intenſe ; bur then that ruddy poude 
leem'd rather to decreaſe than increaſe; the mercury being 
probably, in part revived. | 
Effect. The powder at the bottom of the retort weigh! 
one ounce, five drachms, and 21 grains. The remainin 
1 after 500 diſtillations weigh'd nine ounces and fiy 
rachms. But in ſo many diſtillations the retorts woul 
ſometimes crack; and ſo ſome mercury eſcape, beſide 
what was loſt in purifying and drying it ſo many times. 
Cor. 1. The corollaries of proceſs 2, 4, hold true in ti 
proceſs, 2. Mercury, as to one part thereof, 1s immutable 
3. But as to the other it is continually changing. 4. Fro 
its changed form it returns perhaps to its priſtine ſpeci 
J. And reviving by the new action of fire, it again 1 
turns to its changed ſpecies. 7 ws 
6. That property of mercury, whereby the fire changes 
into a powder, 1s ſcarcely deſtroyed by diſtillation. 
Proceſs. He diſtill'd in a glaſs retort, till the whole can 
over into the receiver, pure fluid mercury, from which! 
had obtain'd two ounces, one drachm, and 51 grains, b 
501 diſtillations (according to proceſs 2, 4, 5.) which re 
main'd of 10 ounces five drachms and a half. The botton 
of the retort was as clean, as if newly blown ; only the 
was a ſhining, ruddy, beautiful, ſmall, ring round the inne 
ſurface of the retort, at which the mercury ſtood before diſti 
lation. After depurating and drying the mercury, he pour 
it again into the ſame retort, and re- diſtill'd it, repeatin 
the operation ten times: At each time there was more « 
that red powder, and in no leſs quantity than from crud 
mercury. . | 
Effect. The mercury was very vivid and ſhining; t 
fixed powder, to the quantity of ſeven grains, was beautiful 
ruddy, in other reſpects as by proceſs 2, 4, 5. 
Cor. The mutability of mercury into this powder, by ti 


action of fire, ſtill remains, after F part is reduced. 2. 
=  likew 
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likewiſe continues after 511 diſtillations, each of which con- 
tributes ſome what to the producing that powder; tho' there 
he no addition of new mercury, 3. That powder, therefore, 
js ſcarcely to be reckoned as an impurity ſeparable from the 
1cleus of mercury by diſtillation, 4. And hence it appears, 
that by this means it undergoes a change; but that it is by 
this means defecated is not ſo certain. 5. Fire is not thus 
united to mercury, as ſome modern chemiſts affirm. 6. The 
limits beyond which this powder is no longer producible can 
ſcarcely be affigned. 7. If that powder ariſe by the action 
of fire from the crude ſulphur of mercury, diſtillation 
does not diicharge the mercury of it. 

7. To examine the powder got by the 2, 4, 5, 6. proceſſes. 

Proceſs. He put two ounces, one drachm, and 51 grains of 
the powder into a clean, glaſs-retort, coated with a mixture 
of loam and ſand ; he gradually heated the retort with a naked 
fire for three hours 1n a ſand-furnace, till it was almoſt 
ignited. | | | | 
: Effect. From the powder there came over one ounce and 
halt a drachm of pure, revived, mercury. In the bottom 
of the retort there remain'd ſeven drachms and a half of a 
bright ruddy powder; there ſtuck a little in the neck of the 
retort, and in the glaſs-veſſe] luted to its neck; and proba- 
bly, ſomething was diſſipated by ſo intenſe and conſtant a 

* | 

Cor. Mercury is recover'd from the powder into which it 
was reduced by fire. 2. When revived, it recovers all. its 
priſtine qualities, and loſes all its acquir'd ones. The ſame 
quantity of mercury 1s got from the powder. 3. Its acquir'd 
fixity cannot bear a great degree of fire. 4. Yet in this 
powder one part is more fixed than the other; this latter 
ſtill continues a powder, and the former becomes mercury. 

8, To examine further the powder remaining after the 
preceeding proceſs. 1 | 

Proceſs. In a clean glaſs-retort, coated with a mixture of 
loam and ſand, he committed 7 drachms and 3) grains of the 
powder to a naked fire, gradually heightened, till at length 
the retort became quite glowing hot in a fire of ſuppreſſion; 
and he kept it thus ignited for four hours. 

Effect. There came over into the receiver ſeven drachms 
of pure revived mercury; at the bottom of the retort 
were 15 grains of a duskiſh ſubtile powder, fixed in ſo great 
and laſting a degree of fire; the bottom had alſo a * 

| ne, 
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fine, ſtain, of an exceeding beautiful red colour, and penetrating 
into its ſubſtance. 412 Eta 1 80 els 
Car. 1. Mercury by the action of fire alone is changed into the 
powder already deſcribed proceſs 2, 4, 5, 6, 7, 8. 2. This 
er by the ſole action of fire is changed, but by a preater 
degree thereof, into mercury. 3. Thus the ſerpent has bit itſelf 
and dies. 4. But it is again reſuſcitated more glorious. 5. Aſter 
fo much labour, ſo intenſe and conſtant a degree of fire, out of 
17 ounces of mercury there remained only 15 grains fixed in 
the retort, ignited to ſuch a degree, as to be ready to fuſe, 
6. The filver, gold, and other metals, that by this means are 
ſought for in mercury, are hardly any at all in compariſon of 
the expence and labour. 7. Of the powder fixed in this man- 
ner from mercury, only 72 part remains fixed in this degree of 
fire, and the other parts are converted into mercury. 8. There 
| were 22 grains Joſt, or whether they were not diſſipated? Or 
whether that weight, added to mercury by fire, be not again 
ſeparated from it by a greater degree thereof. 9. Mercury be- 
ing of an uniform, ſimple nature, cannot be ſeparated by diftil- 
lation into diſſimilar parts; nor into fix d, and volatile; pure 
and impure; nor into different elements. c 
9. He put 13 grains of the laft fix d powder, proceſs 8. into 
2a crucible, in an open fire before a blaſt-heat, till the crucible 
was entirely ignited; and he kept it at this pitch for & of an 
hour. The powder remain'd fix'd at the bottom of the cruci- 
ble, but ſwell'd like a ſponge, and of a duſkiſh colour: Hence 
he learned that the powder had acquired a conſiderable fixity 
dy the action of fire only | 
10. Then he added a little Borax to the fixed powder of pro- 
ceſs g. urging it with a blaſt heat in a crucible. It became one 
entire, friable, vitreſcent maſs, and fixed in fo great a degree of 
E. | Ef 
11. Of the 15 grains of powder, that remain'd ſo fixed at 
the bottom of the retort of proceſs 8, the Dr. gave 2 grains to 
a ſworn and ſkillful aſſayer at Amſterdam, to be teſted with the 
utmoſt accuracy with lead, according to the rules of art: But 
it was all entirely diſſipated; there is, therefore, neither 
gold nor filver in this powder. - be 
12. He gave a ſworn and ſkillful aſſayer at Amſterdam 13 
grains of proceſs 10. fus'd with borax into a vitreſcent mals, 
tu be teſted with lead: Of the whole maſs there remained no- 
_ fixed: Conſequently, there is neither gold nor filver 
- tNEreing | | 


Cor. 
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Cor. 1. Mercury continues in the fire to retain its nature un · 
terably. 2. It is ſimple, nor ſeparable by diſtillation into 
different parts. 3, It is fixed by fire, and ſeems changed in its 
external form. 4. Under this appearance, it acquires in various 
yarts various degrees of fixity. 53. Yet none of theſe parts had 
xquired, from ſo intenſe and conſtant a fire, the fixity of gold 
xr filver. 6. The fixing cauſe, fire, penetrating glaſs, changes 


part of mercury in this manner, either by its ſimple ation, 


or by uniting therewith. 7. Faire thus acting after 511 diſtilla · 
tions, could neither by its action nor union convert the leaſt par- 
cle of mercury into gold or filver. 8. But a greater degree of 
fre yields true mercury from that which was fix'd in this man- 
er by fire; or it is diſſipated by lead on the cupel. 9. It does 
not, therefore, appear, by theſe experiments, that any known 
metal is produced from mercury and fire, thus conſpiring : The 
1; grains above did not flux in a blaſt heat; did not ſtand the 
teſt of lead, nor amalgamate with mercury. 10. Fire, there- 
fre, by theſe experiments, is not ſhewn to be the ſulphur phb. 
hophorum that fixes mercury into metals. 11. But it ſeems 
probable, that the ſulphur ſophorum proximum is ſomething 
different. 12. The fixed part is not the impurity of mercury, 
nor its crude fetid ſulphur :; For, it is again converted into mer- 
cury. 13. The depuration of mercury from all earthy impu- 
rity and crude moiſture ſeems hardly performable ſo eaſily by 
diſtillation alone: But probably by ſome other more ſecret way. 
14. By means of fire neither gold nor filver are obtainable from 
mercury. The ignorant, and fanciful, are credulous and big 
with hopes. Mercury ſtill remained mercury. 15. We are on 
our guard againſt. the cheats of impoſtors, who promiſe ſuch 
effects from. mercury and fire in a ſhort time, or even a few 
months ; when indeed there is not the leaſt fign of it in ſeveral 
ears. | 

g 13. Mercury detain'd under boiling water, does not riſe from 

the bottom of the veſſel. - | 
Proceſs. He pour'd a drachm of pure mercury, twice dif. 
til'd, into a glaſs urinal. which he fill'd up with rain-water 3 
then he ſer it on an open fire, and the water boil'd for 8 hours: 
Yet ſo as that always ſome water covered the mercury. Then 
weighing the mercury he had juſt a dr:.chm without any waſte. 
Again he pour d a drachm of mercury into a clean, dry, glaſs 
refiel, which he fitted within a copper, ſo as to ſtand ſteady 
he fill'd the copper with water, and made it boil 8 hours: The 
veflel was cylindrical, open, 2 inches and + deep, and 2 + 
uch 
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uch manner as no water could enter into it. After the oper, 
tion, the mercury weigh'd a drachm without any waſte, He 
poured water into a glaſs body with pure mercury, under a; 
alembic ; he boiled the water for a confiderable time, and n0 
mercury came over: He continu'd boiling, till all the water be. il 
ing evaporated, the mercury became dry at the bottom of the 
veſſel; and yet without increaſing the fire, the mercury imme. 
diately aſcended to the fides of the body, and into the ſtiſ. pe 
head: The reaſon of this appears from what the Dr. has ſaid ; 
in his Inſtitutiones chemice on the articles fire and water. 
14. Mercury may be changed by art, ſo as to aſcend from 
the bottom of a veſſel by the heat of vinegar which is noWMhyrr: 
brought to boil. STO | is 7 
Proceſs. He ſhook an amalgama of + a pound of lead yur! 
and 1 + of mercury in a glaſs veſſel; whence was produced ali i 
very black powder, which he put into a glaſs body, 14 inches is 
high, pouring thereon twice diſtilled wine-vinegar z he eyapo.Wllahe 
rated the phlegm by a gentle diſtillation ; then he heightend ng 
the fire a little, but without making the liquor boil : The mer. i 
cury came over along with the phlegm into the ſtill-head, and ive 
from thence into the receiver. He experienced the fame thing ſly 
by other methods; and this phenomenon deſerves to bg farther Hund 
confider'd by chemiſts. By a method pretty near a-kin to this part 
the Dr. obſerved that mercury became ſo volatile, as in his di. Nef g 
geſt ing furnace to be rais'd up the fides of the veſſel by a EH net 
degree of heat than that of a healthy perſon ; and then it was that 
far from being pure, being mix d with metal, and very dry, rati 
15. Geber writes that pure mercury is heavier than gold. And 
Dr. Boerhaave long ago endeavour'd to diſcover whether mer- Mobil 
cury could be rendred denſer, and conſequently heavier than it Nude 
naturally is: He began by attempting to ſeparate the more 
light and variable, from the remaining more ponderous part, 4 
but he could not effect it. He afterwards endeavour'd to purify WM d 
| it ſeveral ways; but all in vain : Yet he diſcover'd ſome thing Ml 1 
| that are worth taking notice of, and which: are, as follows. 
Upon examining hydroſtatically a maſs of 2 ounces of the purel 
gold in rain water, purified by a gentle diſtillation ; its weight 


| con 
119 

to that of water, was as 19 — to 1; common mercury of on 
| ©0 

| s diſti I erro 
| the ſhops diſtill'd once in a retort, was to the ſame water, 4s - 
| FP ＋＋ tor; mercury amalgamated with the pureſt gold, and I ben 
| 100 * 


diſtill'd ſome hundred times therefrom, was to water, Wh 
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. to 1; mercury treated in this manner with the pureſt 
0 1 . 2255 

. | | 5 
flier was to water, as 13 — to 1; mercury amalgamated with 
bad, reduced into a powder, and recovered thence by an intenſe 


fre, was to water as 13 -- to 13 mercury diſtilbd 515 
| O | 


imes, was to water as 14 760 to 1: Theſe ſtatical experiments 
not ꝛere very carefully made and with exact inſtrumente. 

| Cor. 1. If purified mercury become lighter ; it is then highly 
ad, WMjurified by gold and lead. By Suchtenius's and Philalethess 
d air it remains the ſame. 2. If purified mercury become heavier; 
ches lis then highly purified by means of filver, with reſpect to 
po · Naber metals, but moſt of all by fimple diſtillation, by convert- 
dig it imo the red precipitate per ſe, and by the reſuſcitation 
ner. ef it from thence. 3. Mercury may become denſer by means of 
and flver and fire. 4. It may become denſer by diſtilling it much 
ing fire. Our. whether this be the beſt way for depurat ing 
ber and perfecting it? 5. Whether mercury depoſites its heavieſt 
this part in gold ? 6. And whether what it thus de poſites be the ſeed 
di- of gold ? 7. Whether fire, by coction, fixing and reſuſcitating of 
leſs n nercury 511 times, add to that heavieſt part? And how far 
was tat may be effected? Whether mercury, by continuing the ope- 
nation, may at length be condens'd into the weight of gold? 
old. And whether then it would be the aurum vivum, or mercurius 
er: Mobilo phorum? All which Dr. Boerhaave leaves to competent 


judges to examine. 


4 Spirit level to be feed to a Quadrant for taking a Meri- 
dional Altitude at Sea, when the Horizon is not viſible; y 
Mr. John Hadley. Phil. Tranſ. Ne 430. p. 167. 


a neceſſity of ſeeing the horizon, in order to find the 
latitude of a ſhip at ſea, has always been ſo great an in- 
convenience, that any method for determining it without a hori- 
2m, muſt be of confiderable uſe, tho? it ſhould be liable to an 
error of a few minutes. x oi 
This level (Fig. 7. Plate XI.) conſiſts of a glaſs tube A B, 
and i bent into an arch of a circle, and containing ſuch number of 
degrees, as will be moſt ſuitable to the degree of exactneſs with 
WF hich the obſervation can be made: Its bore muſt not exceed 
Vor, IX. n Mmm one 
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one tenth of an inch in diameter, that the liquor in it may th, 
better keep together, and its 2 ends ſtand perpendicular to thi 
tube in all pofitions : Nor ſhould it be much leſs, leſt the hang 
ing of the ſpirit to the ſides ſhould hinder it from ſettling {; 
truly by its weight to the loweſt part of the tube. This tube 
is cemented into another braſs one C DE F of the ſame curva 
ture; the outer half of which is taken off, ſo as to ſhew the 
glaſs, leaving only a ſmall part in the middle D F entire, in 
which a ſmall ſtop-· cock G is placed. The glaſs. tube is divided 
in 2 in the middle to make room for this ſtop- cock, the key o 
which muſt have a hole of only about one hundredth part of 
an inch, for the paſſage of the liquor. The outer ends of the 
glaſs tube muſt have a communication with each other round 
about by means of 2 ſmall ptpes I and K, and the tube H; the 
manner of which is ſufficiently ſhewn by the figure. Each half 
of the glaſs tube A B muſt have a ſcale of degrees anſwering te 
the curvature of the tube, ſubdivided at pleaſure : The may 
be numbered either on the upper or under ſcale in the figure; 
and obſerve that in the under ſcale 2 degrees are number'd a 
one; the reaſon of which is, that the motion of the ſpirit in 
the tube increaſing the number on one hand, and at the ſane nd 
time as much diminiſhing that on the other, their difference Mas! 
alter'd thereby; ſo as to anſwer to double that motion. The: 
diviſions of the ſcales are cut on the edge of the braſs hal 
tube, or trough, which is made thick for the greater ſtrength, 
In one of the ſmall pipes I or K, juſt againſt the return of it, 
which enters the end of the firſt mentioned glaſs tube at A or B, Ne 
is a {mall hole, by which to introduce into it ſo much ſpirit of 
wine, as may fill it from the middle of the ſcale on one hand 
to the middle of that on the other: This hole may be after- 
wards ſtopped by a ſcrew-pin, The inner ends of the 2 halves 
of the glaſs-tube A B ſhould be fixed into the entire part of the 
braſs-tube DF with a cement made with old hard bees wax, or He en 
ſome other materials not diffolvable by ſpirit of wine ; as ſhould Hr. 
likewiſe the ends of the ſmall pipes I and K into this and the Wh: | 
tube H: Thoſe halves, 4 a'to the remaining part of their fe | 
lengths, may be faſtened down with any ſtrong cement. 

This level may be ſet on to one of the limbs of the qua- 
drant, fitted up for this purpoſe, in the manner expreſſed in the 
Fig. It hath an index moveable on the centre, and a ſpring 
at the other end to keep it ſteady, when it is directed to any of 
the diviſions on the arch, which needs no other diviſion than 
that into whole degrees. The index may be furniſhed ww 

| wit 
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vith plain fights, or may carry a ſhort teleſcope, with a vane 
n its focus, to receive the image of the ſun, when it is bright 
mough : But if the ſun be hazy, or the moon, or a ſtar, be 
ſerved, a fliding ſhutter may be drawn out to tranſmit the 
ays of light to the eye glaſs. The vane has likewiſe a thread 
ed on it, perpendicular to the plane of the quadrant, The 
vhole inſtrument (for the eaſier managing it) may be ſupported 
hy a ſtaff, reſting with one end on the floor. „ 

The manner of uſing it is thus: Holding the quadrant in a 
rertical poſition, with tne limb, to which the level is fixed, pa- 
allel to the horizon, raiſe the index to ſome diviſion of the 
nch, as near as you can to the true height of the object, which 
; ſuppos'd to be near the meridian ; and conſequently to alter 
w altitude but ſlowly : Then turning the key of the ſtop cock, 
bas to let the ſpirit of wine paſs thro' the ſmall hole therein, 
ep the image of the object as cloſe to the thread on the vane 
5 poſſible, endeavouring that the unavoidable vibrations of it 
wove and below the thread, may be equal, both in reſpect of 
ter length, and the ſwiftneſs of their motions, c. Continue 
tis till the ſpirit ſeems quite ſettled to ſome part of the ſcale, 
ad ſomething longer. This it will do ſlowly, but without any 
knible vibrations: For, the ſtop-cock allowing it no paſſage 
but thro? the ſmall hole in its key, will give ſuch a check to its 
notions, as not only to ſtop thoſe vibrations, but alſo to hinder 
Is being thrown backwards and forwards in the tube by any 
locks of the inſtrument ; and yet as far as Mr. Hadley has ob- 


Med will not prevent its ſettling (with ſufficient truth, tho? 

it of byly) to the loweſt part of the tube. About half a minute of 

2 me or more may be neceſſary for this, according as the afore- 
er- 


ud ſmall hole is greater or leſs in proportion to the bore of the 
ihe, When you jodge the ſpirit quite ſettled, turn the ſtop- 
ek again, It is of no importance chat the image of the object 
e exactly on the thread at the inſtant that this is done. Ob- 
me againſt what degree, and part of a degree, each end of 
te ſpirit in the tube ſtands. If your ſcale be number'd like 
he upper one in the Fig. and the quantity of ſpirit be exact, 
uh ends will agree, and the degrees and parts marked muſt 


Jul" ge added to, or ſubſtracted from the altitude, ſhewn by the in- 
the er, according to the directions. If the ends do not exactly 
ring Herce, take the mean between them: If you uſe the under 
y Of Wile, ſubſtract the leſſer number from the greater, and add or 


tract the exceſs, the number reſulting will ſhew the mean 
ation of the index, during the latter part of the obſerva- 
Mm mn tiop; 
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tion, and will differ from the true altitude of the object about 
half ſo much, as the vibrations of its image above and beloy The 
the aforemention d thread on the vane fail of compenſating one 
another during that time. If either end of the ſpirit leave the 
ſcale, the index muſt be remov'd 3 or 4 degrees, and the ob- 
ſervation repeated. Inſtead of the curve tubes A and B, , 
ſtrezght ones might be uſed, ſet. together in ſuch manner as tc 
form a very obtuſe angle in the middle; but then it will be 
convenient to have the quantity of ſpirit more exactly fitted to 
the ſcale, becauſe the allowing for the difference will be ſome 
thing more troubleſome. If the obſerver have an aſſiſtant t 
attend to the level, while he himſelf obſerves the object, the 
whole apparatus of the braſs tube, and ſtop cock, may be 
omitted, ſubſtituting in its room a plug only with a ſmall hole 
in it, which may be wrapped round with a very thin lice of 
cork, and ſo thruft down into the middle of the glaſs-tube 
The epiring the glaſs tube in half in the middle may Iikewiſt 
be avoided ; if inſtead of the ftop-cock at G, there be on: 
fixed in one or both the pipes I and K, to open and ſtop thi 
paſſage of the air, with a larger hole in their keys, and like 
wiſe a plug with a ſmall hole, thruſt down into the middle 
the tube, as before, The bore of the ſmall pipes I and K, and 
the tube H, muſt not be ſo narrow as to make it difficult to re 
duce the ſpirit into its place, if by any accident either ende 
it ſhould get into them. Mr. Hadley was informed, that 2 
object may be eafily kept in view, even in pretty rough weal 
ther, thro a teleſcope, that magnifies about 10 times. Now a 
ſuch teleſcopes ſeldom comprehend an area of much more that 
one degree in diameter, or at moſt 1 deg. 20 man. it follow 
that the axis of the teleſcope is always kept within 40 min. a 
moſt of the object, and that is the greateſt vibration of th 
image above and below the thread on the vane, If thisb 
allow'd, it ſeems reaſonable to expect that the medium of th 
vibrations one way ſhould not exceed the medium of thoſe th 
other way, more than by about à or & part of the greateſt v1 
bration ; 1. e. about 7 or 8 min. the half of which will b 
the error of the obſervation. In ftill weather it will probab) 
be much leſs, if the inſtrument be in the hands of a petlo 
moderately ſxill'd in obſerving; i 5 
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The Di ſſection of a Female Beaver, and an Account of Caſ- 
tor. found in Her; by Dr. Mortimer. Phil. Tranſ. Ne 430. 
p. 172. | 1 460 
N the Acta Erud. for Auguſt 1684, p. 360 and ſeq. Dr. 
Mortimer finds an account of the diſſection of a male and 
female beaver by Z. G. H. who miſtakes in opening the male, 
the receptacles of the caſtor for the uterus, and the 2 glands 
below them for dugs; and as he found a penis and teſtes in the 
ſame animal, he was apt to conclude it an hermaphrodite : But 
on diſſecting the female, he found an wrerns, with 2 horns like 
that of bitches, beſides the receptacles of the caſtor, which the 
Dr. ſhould have thought ſufficient to ſet the Aurbor to rights, 
zs to the former beaver being an hermaphrodite. 
Johannes Francus, a German phyſician, hath publiſh'd a 
treatiſe entituled Caſtorologia explicans caſtoris animalis natu- 
fam & uſum medico-chemicum, Auguſt. Vindel. 1685. oftayo, 
being a commentary on a treatiſe formerly wrote by one Johan. 
Marius, a phyfician at Ulm; who in ſect. 3. deſcribes the re- 
ceptacles of the caſtor, as bags near as big as a gooſe-egg ; and 
that they have been wrongly called the ,zeſtes, being in females 
as well as males; only that they have no communication with 
the pudenda. His commentator Francus recites the opinions 
of tome modern writers, who are ſtill in the old error as ancient 
as Alian, awho ſays, that the beaver eats out his own teſticles, 
when purfu'd by the hunters, as if he were conſcious thoſe were 
the parts his perfecutors want, and ſeek his life for, He eites 
Adam Zwikerns, as having this notion; as alſo 70h. Harderns 
and 70h. Sihapflerns : Nay, ſome have thought fo abfurdly, 
as to Imagine that the beaver had 4 teſticles. And he ſays, 
that Grlielmus Rondeletius was the firſt who diſſected a beaver 
with accuracy ſuffic ient to refute the old error, ſhewing that the 
caſtor was not the teſticles, but peculiar bags lying in the groin. 
Marius ſect. 9. ſays, that beavers are found in the era and 
the Danube, particularly in a ſmall river near Lezpbeim, call'd 
the Biber, from the vaſt numbers of beavers formerly found 
thereabouts ; but that now they are all deſtroy'd, and none to 
be found in the Danube, except in Auſtria ; that there are a 
few in ſome rivers in Swifſerland, in Poland, in Muſcouy, in 
the Wolga, in the Meſt- Indies, eſpecially in Canada. The 
greateſt quantity of caſtor, which is brought to England, comes 
from Maryland, New England, and Hudſon's Bay. Marius 
in ſect. 9. ſpeaks of a peculiar virtue in the fur of the _ 
N 5 — | that 
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that by wearing a cap made of it, and anointing the head once 
a month with oil of caſtor, and tak ing 2 or 3 ounces of caftyy 
in a year, the memory thereby is greatly ſtrengthen d: And the 
this ſeems to be only a ſuperſtitious fancy, yet the Dr. mentions 
it, as ſuch a notion might have probably at firſt brought the 
ute of its flock into requeſt for making of hats. 

In the Memoirs of the Royal Academy of Sciences at Paris 
for 1704, p. 48 and ſeg. is an extract of a letter from M. Sar. 
raſin, king's phyſician in Canada, concerning the diſſection of 
a beaver. He ſays the largeſt are 3 or 4 foot long, and about 


x foot or 15 inches broad in the cheſt, and haunches ; that | 


they commonly weigh about 50 pounds; that they uſually live 
to the age of 20 years: But Francus on ſect. 8. ſays, they live 
30 or 40 years; and that he heard of a tame one being kept 
78 years: The Zuropean probably may be generally longer 
ird than the American beavers. Dr. Sarraſin farther ſays, 
that a great way north, theſe animals are very black, tho' there 
are ſome white : Thoſe in Canada are commonly brown ; but 
their colour grows lighter, as they are found in more temperate 
countries: For, they are yellow, and almoſt even of a ftraw- 
colour in the country of the 7inors and Chaovanois. _ 
The ſtomach, according to Dr. Sarraſin, is upwards of a 
foot in length, and about 4 inches broad in the part next the 
ſpleen ; at about 3 of its length, it is contracted to half its 
former capacity for an inch in length ; and then it widens again 


to 3 inches towards the pylorus, which is rais d very high, is | 


round, and drawn towards the ſpleen by a membrane, which 
adheres to the oeſophagus by its other end: Tho' this dilatation 
ſeem to make a ſecond ſtomach, it only ſerves to retain the ali- 
ments eſpecially the more ſolid a longer time; as the wood, 
which only undergoes a flight extraction, paſſing thro' with 
little or no alteration ; whereas herbs, fruits and roots are per- 
fectly diſſolv'd. The membranes of the ſtomach are very thin; 
Jo that this ſecond part will ſcarce bear being diſtended with 
wind. In a beaver full grown, the cœcum, which is in form of 
a fickle, is 18 inches long on the hollow ſide, and 30 on the 
round tide, and 4 inches broad at the larger end, and will con- 
tain berween 5 and 6 pints of water, When he deſcribes the 
receptacies of the caſtor, he ſays, that the uppermoſt bags con- 
tain a ſoft reſinous matter, but the lower an vily matter. The 
greateſt bags weigh only 2 ounces. He could never diſcover of 
what uſe this caſtor was to the beavers themſelves, being well 
aſſured that they do not ſwallow it to excite their appetite, It 
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is likewiſe falſe, that the hunters uſe it as a bait for the beavers, 
tho! they do fo for thoſe animals, which infeſt the beavers, as 
martins, foxes, bears, Sc. _ 

As to their manner of living, they chooſe a low level ground, 
water d with a ſmall rivulet; that it may be eafily overilow'd 
by making damms a- croſs it; theſe damms are made by thruſt- 
ing down ſtakes of 5 or 6 foot long, and as thick as one's arm, 
pretty deep into the ground; and theſe they wattle a- croſs with 
tender pliable boughs, and fill up the ſpaces with clay, mak- 
ing a ſlope on the fide. againſt which the water preſſes, and 
leaving the other perpendicular. Their houſes are made after 
the fame manner; the walls upright, 2 foot thick, and at top 
in form of a dome; they are uſually oval, 5 or 6 foot long on 
the infide and near as broad, being ſufficient to lodge 8 or 10 
beavers; and 2 or 3 ſtories high, to which they retice as the 
water riſes or falls. They ſometiines build ſeveral houſes, 
which communicate with one another: There are he ſays ſome 
beavers call'd terriers, which burrow in the earth: They begin 
their hole at ſuch a depth under water as they know 1t will not 
freeze at; this they carry on for 5 or 6 feet, and but juſt large 
tough for them to creep thro' ; then they make a bathing- 
Jace of 3 or 4 foot every way ; from whence they continue the 
urow, always aſcending by ſtories, that they may lodge dry 
s the water riſe : Some of theſe burrows have been found to 
be 100 foot long. They cover the places where they lie with 
weeds; and in winter they make chips of wood, which ſerve 
them for matelas's. In een, they live on herbs, fruits and 
roots, but they lay up a proviſion of wood againſt winter; a 
ſack of 25 or 30 foot ſquare, and 8 or Ig foot high, is the 
uual quantity for 8 or 10 beavers: They eat thoſe pieces only 
which are ſoaked in the water. The above-cited Marius ſays, 
ey only live on ſuch vegetable food: But his Commentator 
Francus ſays on ſect. 4. that they prey upon filh, cray-fiſh, and 
likewiſe frogs, as others do; and that they make burrows in 
tne banks of the rivers, which open under the water. 

In the Memoires pour ſervir d Phiſtoire naturelle des ani- 
naux, compoſed by order of Louis XIV. and printed at Paris 
u 16) 1. There is p. 64. and /egq. an anatomical deſcription of 
i beaver. In p. 69, the Author ſays, that the real teſticles 
ſelemble thoſe of a dog; that they lie cloſe to the os pubis, on 
lne outer part of the ſides; and that they are not at all dit- 
trmible thro? the ſkin. The penis had a ſharp pointed bone, 


W ike that of a dog; but jaſtead of lying with its point towards 


2 
the 
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| the navel, it lay towards the tail, and ſo deep buried in the 
h fiſſure, which ſerves in common for the anus, the penis, and 
excretory ducts of the caſtor, that the ſex could not be diſ. 0 

= tinguiſhed, till the skin was taken off: In the inteſtines were 
found eight large worms reſembling common earth- worms; 
three of which were ſeven or eight inches long, the reſt only 
four: In the heart were evident traces of the foramen ovale: 
A little below the coronary vein the author mentions a valve, 
which he ſays is call'd valvula mobilis, and cloſes the whole 
cava, but opens ſo that the blood may readily flow froni the 
liver towards the heart, and not from the heart back again 
towards the liver. He ſays that the brain was bur one inch Mc 
J long, and one and a half broad, which was very ſmall in Mir 
proportion to the fize of the animal: and ſtill more ſo in pro- Mea. 
rtion to the ſagacity, with which it is ſaid to be endow. 
Theſe are the moſt remarkable particulars. Dr. Mortimer met 
with in peruſing the above-mentioned books: He now only urn 
adds ſuch as they have omitted, or ſuch as eſpecially regard the 
the ſex of this female beaver. 3335533538 tbo! 
This animal was kept for about three months in Sir Har 
Sloane's garden; was but about half grown, not exceeding 
22 inches in length from the noſe to the root of the tail, the tall 
was eight inches long: She was very thick, and paunch- 
bellied : the ſhape of the head, and indeed of the whole 
animal, except the tail and hind feet, very much reſembled tk 
a great over-grown water rat. Her food was bread and hne 
water: Some willow-boughs were given her, of which ſhe ver 
eat but little; but when ſhe was ſet looſe in the garden, ſhe Mea 
ſeemed to like the vines much, having gnaw'd ſeveral of cart 
them as high as ſhe could reach, quite d>wn to the roots : Mhef, 
She likewiſe gnaw'd the jeſſamin; but leaſt of all ſome holly nl 
trees. The Dr. was told that in Carolina they particularly Wc; 
love the ſaſſafras, and will cut down trees of about two or he 
three foot diameter. She was put into a fountain with ſome ¶ um 
live flounders, but ſhe never offer'd to ſtrike at them, as an Wb; 

_ otter would have done: When ſhe eat, ſhe always fat on Wl te 
her hinder legs, and held the bread in her paws like a ſquir- WM 1; 
rel; When ſhe ſlept ſhe commonly lay upon her belly, with WM kn 
Y her tail under her. In ſwimming ſhe held her fore-feet cloſe M and 
4 up under her throat, with the claws cloſed, as when one Wl 

brings the ends of the thumb and all the fingerscloſe together, ¶ abo 

| | never moving her fore-feet till ſhe came to the fide, and thei 
| endeavoured to come out, She {ſwam with her hinder ou V 

| | only, 
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1 the Wly, which had five toes, and were webbed like thoſe of a a 


and Whoſe; the tail which was ſcaly, and in form of the blade of 


dif 


hen ſhe ſwam under water, which ſhe would do for two 


were 

ms; three minutes, and then come up to breathe ſometimes, 
only ng her noſtrils only above water: She ſwam much ſwifter 
rake n any warer-fowl, moving under water as ſwift as a carp- 
alye, be hinder being much longer than the fore legs, made her 
bole alk but flowly, or rather waddle like a duck when on 
the land; and if drove faſt along, ſhe could not run, but go 
gain lea ps or jumps, flapping her tail againſt the ground. Her 
inch MWxcrements were always black and exceeding fetid; her 
Lin Wrine turbid and whitiſh, and very ſtrong ſcented. He never 
pro- Meard her make any noiſe, only a little ſort of a grunting, 
wd. ien driven faſt and provoked. She ſeemed very bei 
net nd thrived well with the above-mentioned food, being 
only urned into the fountain to bathe three or four times a week; 


whereas the author of the Memoires de Þ Hiſtoire des Animaux, 
ove cited, ſays, that the male beaver, they had diſſected, 
an ad liv'd ſeveral years at Verſailles, without being permitted 
ling WM" go into the water. The beaver here ſpoken of had one 
tal My oonvulſion fits, very like the epilepſy in men, from which 
ch- Nhe recover'd ſoon, and was very well after them; till at laſt 
ole he was killed by a dog, and then torn in ſuch manner, that 
led Mthing particular could be obſerv'd either in the heart or 
ind lungs; the liver and kidneys were quite torn to pieces; there 
he ere ſeveral holes bit thro' the ſtomach, out of one of which 
he Wrawied a worm about fx or ſeven inches long, like a common 

arth-worm, probably of the ſame ſort as thoſe mentioned 
s : before by the author of the Memoires. The bowels in gene- 
Ily Wil ſeemed very much to reſemble thoſe of a dog, except the 
ly WM cum, which was of that prodigious fize as mentioned above. 
or WM The ovaria and uterus were divided into two horns, in the 
ne ame ſituation as in bitches: The bladder was contracted 
an WW bout the fize of a walnut, and very much corrugated on 
on A the outſide; it lay exactly over the body of the aterys; the 
r. neatus urinarius ran upon the vagina above two inches in 
th length: Juſt below the os pubis on each fide of the vagina, 
ſe WY ind above the mearns urinarius (1 uppoſing the animal to lie 
eon her back) was found a pair of bags in form of pears, 
" about one inch and à long, and one inch broad, diverging at 
by their bottoms, or broad ends, but joined almoſt cloſe together 
vox. IX. 12 Nen 4 at 


oar, ferv'd as a rudder, with which ſhe ftecr'd, eſpecially 


containing about an ounce of water. Upon opening one 
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at their necks, or narrow ends, which were canals communi 
cating with the adjoining glands: The membranes formin, 
theſe bags were very tough, full of rugæ and furrows, an, 
of a livid dirty colour; they were hollow, and capable o 


them, there was found a ſmall quantity of a dark brow 
liquor like tar, of the conſiſtence of a thick ſyrup, whic 
ſmelt exactly like caſtor, and had a ſort of pungency lik 
ſpirit of hartſhorn, which the dried caſtor doth not retain] 
It is very probable that the youth of this beaver was th, 
reaſon theſe bags were not full; and that the caſtor itſelf wa, 
not of that ſoft reſinous conſiſtence, as mentioned by Dr. Ser 
raſin loc. citat. Theſe muſt be the bags miſtaken in the 
Act. Erudit. for the uterus. About an inch lower were 
ſituated a pair of glandular bodies, one on each {ſide the 
vagina, about an inch and a half in length, and half an inc 
in breadth; of an oblong irregular. ſhape, of a pale fleſh 
colour, like the pancreas, or other glands, and having ſeve 
ral protuberances externally.: Theſe glands ſeem to communi, 
cate with the above deſcribed bags, the canals coming dow 
from them being inſerted into the glands, and both the bag 
and gland on each fide having but one orifice, which is black 
beſet with long black hairs, and opening into the lower part 
of the rima, or great fiſſure, into which likewiſe the vaging 
and anus open. From the ſtructure of theſe glands, and the! 
connection with the bags, the Dr. concludes, that the caſto 
is ſecreted in the ſaid glands; where it is fluid like oil, light 
colour'd, and ſcarce having any ſmell ; that it runs downf 
into the bags, which ſerve as receptacles to collect a large 
quantity together for the uſe of the beaver ; and that in theſe 
receptacles it loſes its thinner parts, becomes more inſpiſſate, 
of a higher colour, and ſtronger ſcent, much in the manner 
as the gall in the ga]l-bladder, which there becomes fo dit. 
ferent from what it was in the liver. 

It is certain that ducks, geeſe, and all forts of water-fowl,] 
have a gland in their rump, from which they expreſs with} 
their bill an oily matter, with which they anoint or dreſs 
their feathers, to prevent their being ſoaked by the water, 
in which they ſwim; and the glands of that large ſort o 
duck, commonly call'd the- Miſcouy- duck, or rather Ausb. 
duck, afford an oil, as fragrant as civet : He, therefore, thinks 
it probable, that as the beaver is an animal, which frequents 


the water, as much as thoſe water-fow], the caſtor Re we | 
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ſtance provided by nature to greaſe and anoint his fur with, 


articles, it may likewiſe contribute to keep off the cold and 


temaining a long time therein. 


chill, which the water might otherwiſe ſtrike to his body by 


ureters; B B the ovaria; C the uterus lying under the blad- 


urinary paſſage, upwards of two inches long; EF the re- 


orifices of the caſtor· ducts; I the vagina cut off; K the anus; 
L part of the tail. | no roar ot; #54 S038 | | 


A Nataral Hiſtry of the Air and Earth for the Tear 
17323 by Dr. Cyrillus. Phil. Tranſ. N' 430. p. 180. 
Tranflated from the Latin. | | 


1 2 greater quantity of rain in January and 
December, meaſuring 131 in the former month, and 
in the latter 111; and in October it likewiſe meaſur'd 108: 
But in March and May there was but very little rain: So 
that comparing together the ſeaſons of the year, there was 
more rain in winter and autumn; whereas the ſummer and 
ſpring, eſpecially the latter, inclined more to fair. This 
indeed, is common in Fraly, and more agreeable to the tem- 
perament of the air, and to the hot and dry ſeaſon of the year : 
$0 that it may ſeem ſurpriſing, that at Paris the greateſt 
quantity of rain ſhould fall in July, Auguſt and September; 
as was conſtantly obſerv'd by the celebrated M. De la Hire: 
And that probably, becauſe, ſuch is the ſituation of the 
country thereabouts (having the ocean to the north and weſt) 
and ſuch the nature of the air, that in ſummer ſuch weather 
is more frequent there, as is joined with plentiful ſhowers of 
rain: Whereas in the kingdom of Naples, which is waſh'd by 
the Tyrrhene ſea to the ſouth and welt, and ſurrounded by the 
Apenine mountains to'the north and eaſt, ſuch rainy ſeaſons are 
leſs frequent : For, more plentiful vapours being rais'd from the 
lea by the ſcorching heat of a ſummer ſun ; ſach as riſe from 
the ocean, and are carried in great quantities towards the 
land, may at that time cauſe more plentiful and frequent 
rains in the northern, and level parts of France: But in 
555 Nun 2 Naples 


* 
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in order to preyent the water from ſoaking quite to his skin; 
and as the caſtor is impregnated with penetrating pungent 


Fig. 1. Plate XII. repreſents the parts of generation, and | 
receptacles of the caſtor in a female beaver: A the two 


der; D the bladder contracted and empty of urine; E the 


ceptacles containing the caſtor; G G the two glands, opening 
by one common orifice, with the receptacles at HH, the 
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Naples vapours arifing leſs plentifully from the'Tiſcan & wilt 
in ſummer afford leſs matter for producing rain; eſpecially ſince . 


the Appenines, and the contrary winds at that time from the 
Midland parts may eafily oppoſe their courſe towards the land: 
From this mutual ſtruggle of the winds both from the ſea and 
Jand are occaſioned theſe hot ſeaſons, call'd zropee, which are 
rather remarkable for thunder and lightning than any confider- 
able quantity of rain. = 87591 


The ſnow, which abopt the latter end of 1131 lay upon he, 


mountains and even the higher grounds, did in Fanuary, Fr 
bruary and March, 1732 almoſt continue thereon, new ſnow 
falling daily upon the old. Even Jeſuvius itſelf has ſeveral 
times been obſerved to be cover'd with ſnow : But in the City 
and ſuburbs it never continued on the ground. On the 29, 30, 
and 3 1. days of the preceeding year, namely 1731, it freezed; 
the ice was of a moderate thickneſs on the firſt day, thicker on 
the ſecond, and became thinner on the third by a thaw coming 
on in the afternoon, Mr. Hauksbee's thermometer falling to 53 
and the air quite calm on the two firft days, and a northweſt 
wind blowing on the third day: But about the cloſe of Novem: 
ber and on the firſt days of December 173 2, at firſt a thick ice 
in the city, which afterwards became thinner, as in the diary, 
On the 23d of February hail in the ſuburbs ; and on March 4. 
Iikewife in the city: On the 4. and after the 20. of April in 
the mountains. But on Spt. 14. there fell very large bail at 
Foggia with a ſtrong whirl-wind which did no ſmall damage 
K. man and beaſt in the open fields. ; 

The winds were of different degrees of ſtrength, and often 
contrary to each other, for the moſt part weſterly in winter; 
at one time inclining to the. ſouth, and at another time to the 
north; which is a very common thing at Naples, as they have 
the ſea to the weſt, but northerly winds were leſs frequent; yet 
on the I. and 2. of January a very ſtrong, north eaſt wind firſt 
clear'd the air, and afterwards remitting a little and turning to 
the north-weit, it ſprinkled the mountains with ſnow. 

Here Dr. Cyrillus animadverts on that little machine for 
meaſuring the ſtrength of the winds, deſcribed in Phil. Tran. 
Ne 24. as both uncertain and falſe : For, with the leaſt breath 
of wind the vane or flat, fide, may be eafily raiſed from the 


perpendicular to 10 or more degrees: But the more it recedes 


from the perpendicular, the greater difficuly it has in riſing; 
ſo that if in the firſt raiſing of the vane two degrees of ſtrength 


in the wind be ſufficient to make it run over 10 degrees of the 


quadrant, 


\ 
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adrant, 4 degrees will hardly be ſufficient to make it run 
ner other 1o degrees; and conſequently, in order to raiſe the 
ane, for inſtance, -to the zoth degree of the quadrant, the. 
frength of the wind increas' d to the fixth and eight degree will 
ot be ſufficient : Whence it appears, that we cannot exactly 
geaſure the ſtrength of the winds by this machine: For the 
acreaſe of the ſtrength will not anſwer proportionably to the 
kprees, marked on the quadrant. To meaſure, ] therefore, 
he degree of ſtrength of the winds, it will be better to make uſe. 
f that method, which Dr. Zurin propoſes in Phil. Tranſ. 
\* 379, and which Dr. Cyrillus made uſe of in his obſerva- 
tons; namely to have recourſe to the motion of the trees, by 
arefully viewing of which, the ſtrength or degrees of the 
jind may be determin'd by any of the 4 numbers , 2, 3, 4, to. 
je ſet down in the form of a meteorological diary; in ſuch 
nanner as to call that the gentleſt motion of the air, and con- 
kquently, the leaſt ſtrength of wind, by which the leaves of 
rees may be ſcarce taken, and which Dr. urin would have 
marked by Nꝰ 1: Therefore, the greateſt force of the wind, 


that is, its 4th degree of ſtrength; is to be denoted by N“ 4, 


when its impetus rages molt againſt the ſame trees, ſo as per- 


haps to pluck them up by the roots; and conſequently, be 


would have the intermediate degrees of ſtrength denated by 
No 2 and 3: In fine, a perfect calm, that is, no ſenſible agita- 
ton of the air and trees to be denoted by o. 

The mercury 1n Dr. 
o May deſcend to 28. 82 London inches; which was the 
greateſt deſcent for that year: On that day there was a very 
ſtrong ſouth wind; and tho' the {ſpirit in the thermometer was 
far from its greateſt degree of rarefaQtion ; yet the ſuffocating 
heat proved uneaſy ; On the contrary, the greateſt height of the 
mercury in the barometer, namely, 29.38 was obſerved on the 
10. of December, an eaſterly wind blowing with 2 degrees of 
ſtrength, the air dry and cold, and Veſuvius emitting ſmoke 
with an impetus. Beſides, the height of the mercury was con- 
ſtantly obſerved greater all that month, than for the reſt of the 
months of the year + But on the 20, 21, 23, of November, as 
alſo on the 16, of December it roſe to 29.30 inches. It is to 
be noted, that the mean height of Dr. Cyrillus's barometer is 
29.4. 

It is not to be omitted, that tho' the aſcent of the mercury in 
his barometer uſually accompany fair weather and northerly 


winds, as on the contrary, its deſcent, approaching rain and 


{outherly 


Cyrillus's barometer did once on the 20. 
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ſoutherly winds z yet the quite contrary has ſeveral times been 
obſerved ; ſuch as its falling in fair weather, and riſing, whey 
the air has been full of vapours : So that from thence one may 


probably gather, that the different welght of the external air 
doth not ſo much contribute to the different motion of the mer. 
cury in the barometer, as ſome alterations and changes in the 


mercury itfelf. 
One of Mr. Hauksbee's thermometers exhibited the following 


phenomena. The greateſt heat this year, viz. 1732, was ob. 
ſery'd from the 9. of July to the firſt days of Auguſt: On the 
23, and 24. of July, as alſo on the 19. the heat was at the | 


height; that is, the cold of 4 deg. being overcome by the 


liquor aſcending to N* 4. This aſcent was likewiſe wont to | 


happen the foregoing years : But what was peculiar to the year 


1732 and uncommon was, that the greateſt heat ſhould laſt for | 
22 days, and almoſt always at the ſame pitch both day and | 
night; the ſpirit in the thermometer being about N“ 5, 6, , | 
and 8, except on the 16. of July when a ſouth and north north | 
welt winds blowing alternately, with thunder, it rained at times 


1 inch high nearly; at which time the ſpirit in the thermome- 
ter deſcended on a ſudden from 8 to 20 degrees. | 

The greateſt cold was obſerved at the cloſe of the preceeding, 
and at the beginning of the following year 1732, the ſpirit in 
the thermometer deſcending to 56 and 57 deg. at 2. 
either ſnow was obſerved in the mountains, or froſt in the city. 
Likewiſe in December, when there was ice, the ſpirit in the 
thermometer was fallen to 55 and 56 deg. And here it is to be 
noted, that in the ſcale to Haaksbee's thermometer, the point 
of froſt is denoted by 65 degr. Yet Dr. Cyrillus has found by 
ſeveral years obſervations, that there was ice produced, when 
the ſpirits of the ſame thermometer, which were fent him from 
England, only deſcended to 55 degr. vide Phil. Tran. 
N“ 424. Whence it cannot at all be denied, that to produce 
ice there is required a leſs degree of cold at Naples than at 
London. ; | 

As to Veſuvins, it was quiet for almoſt the whole year: But 
at the cloſe thereof after the 9. of December, it began with 
an impetus to emit ſmoke in the day time, and ſometimes 
flame in the night. But on the 20. both the ſmoke and flame 
increaſed very much : Hence on the following days an internal 
noiſe and a report like the exploſion of cannon was heard ſeve- 


ral miles off, that both the wooden caſements of the windows | 


and the glaſs trembled : Ignited ſtones were likewiſe * 5 
| is 


time 


T3 lich from the vent of the mountain; and theſe afterwards fal- 
= ling down again and reſting on the declivity thereof, exhibited 
"en o inclegant, tho dreadful fight, both to Naples, and places 
ny more remote: The aſhes were ſcatter d now at a greater, and 


Air now at a leſs diſtance, according to the direction and ſtrength 


ner. of the winds. From the 2) and 28 of December a very thick 
the ſmoke that did not riſe high, ſprinkled the neighbouring places 
k with coarſe aſhes. After the 29. the ſmoke and noiſe gradually 
ang abated: At length after the 4. of the following January all 
the | entirely vaniſh'd. Del 5 
che There was alſo an account, that mount Ætna at the ſame 
* time belched forth ſmoke aud much fire with a noiſe; and that 

© il romboli made an uncommon noiſe, and burnt with a terrible 
= flame: So that the repeated bellowing, and the alternate erup- 
* tion of flame, appear'd to thoſe that dwelt in the weſtern coaſt 
iy of Calabria like the exploſion of guns in a {ea engagment. 
nd As this year produced corn, except mais, in a moderate 
2] WW quantity ; fo it yielded fruits of all ſorts, and wine in greater 
W abundance and ſweeter than the preceeding year. 


be. Of the Camphire of Thyme ; y Dr. Neuman. Phil. Tranſ. 
N* 431. p. 202. Tranfated from the Latin, 


8, [N Phil. Tranſ. Ne 389. Dr. Neuman had communicated 0 


ty cular, and which happened unexpectedly in the diſtillation and 
pe {paration of the eſſential oil of thyme ; namely, a ſolid, dry, 
be Wl cryſtalline, , white and pellucid body was obſerv'd in this oil, 
diſtill'd without any addition: And among other things he ad- 
by vanced, that he could take this ſubſtance by its outward ap- 

pearance and compoſition for no other than a ſpecies of cam- 
phire : Becauſe, in his opinion, it could not be rank'd among 
"= © other mixts (in ſo far as chemiſts have hitherto marked and 


-< WM Giftinguiſh'd both natural and artificial matters, and according 
at do their primary qualities denominated them) but on the con- 

trary be moſt properly and agreeably to reaſon referred to that 
ue mixt, call'd camphire : To this obſervation the Dr. added ſuch 


circumſtances and refleQions'as he thought neceſſary; and as to 
the reſt, he left it to the farther enquiry and judgment of every 
one, to inform both himſelf and the curious farther about this 
matter. : | | | 


tirely differs from the Dr. both as to his judgment of the ſaid 
production of thyme and the. name aſũgned it; and enterta ins 
| a dit;: 


0 


ROYAL SocriE Tx. 471 


the Royal Society an obſervation, that to him appear'd ſin- 


Mr. ohn Brown, chemiſt, in Phil). Tranſ. N* 390. en- | 
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a a different opinion almoſt: in every reſpect; particularly, thai | 
= this dry 1 produced from the Rita oil of thyme, Fs ht 0 

the Dr. took for a ſpecies of camphire, and conſequently, gave In 

it the name of the camphire of thyme, is no camphire, and Mr: 

does by no means deſerve that name: The Dr. therefore ex. an 
plains himſelf farther as to what he had formerly deliver'd on co 
this head, little ſollicitous whether the production be taken for Wor 

a camphire, or with Mr. Zrown for an oil. x cis 

Mr. Brown ſays 1. That this production of thyme is not Wl th: 
camphire, but the coagulated or condenſed oil of thyme. 2. He Wo 
grounds this upon ſome experiments, in which the common WW bi 

Indian, and ſhop camphire is different from that call'd cam- it 

phire of thyme ; and conſequently, that this production is not 

camphire. And tho' the Dr. has nothing to object to the expe- WE an 
riments adduced by Mr. Zrown, which point out a diftinQion ; ¶ an 
yet the differences, obſerved by Mr. Brown, between the ne. 
common camphire and the camphire of thyme, are not ſuffi. N vw: 
cient, he thinks, to convince him, that this production of he 

thyme is not therefore camphire. 5 

In the above-mentioned obſervation the Dr. had aſſerted, firſt me 
in general, that he had got from common thyme, a true, 

«* denſe, cryſtall iform, camphire, agreeing with it in all its qua - W me 
© lities, and only differing in ſmell, Sc. in particular he ad-. an 

vanced, 1. In what manner he obtain'd this camphire. 2. His MW oth 

< reaſons for taking that ſubſtance for a camphire. 3. What an 
parts camphire conſiſts of. And in fine; 4. That he takes af 

* this camphire of thyme to agree with the common camphire IM tac 

in all the principal qualities, excepting the ſmell.” 

Mr. Brown, it is true, owns that this preparation or production ¶ viſ 
exiſts, affirming, that ſome ſuch thing had been obſerved before in I tit) 

England, which the Dr. does, not contradict ; tho' for the whole ¶ qu 

5 years he liv'd there, he never heard of it, much leſs ſaw it IM att: 

with his own eyes; and ſo Mr. Brown grants its external form, I 'n 

and only objects to the name, or that it is camphire: And thus bu 

he differs from the Dr. in ſome other things. qu 
That this preparation of thyme gould be reckon'd no other 
than camphire: The Dr. was induced to think trom the follow- an 
ing reaſons : 1. It is got from an eſſential oil. 2. It is entirely MF fol 
white, tranſparent, pellucid, cryſtalline, dry and hard, yet fria- ita 
ble; and in fine, a ſtrong ſcented body. 3. In water indiflolva- 
ble. 4. On the contrary, eaſily diffolv'd in highly rectified I not 

ſpirit of wine and ſpirit of nitre. 5. The manifeſt conſtirurive. I div 


parts of this production of thyme are the ſame as of common i ef 
ES. camphire \ 
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camphire ; tho) with reſpect to its ſpecific ſmell, the propor- 
non of its conſtituent parts, its native place or climate, there 
may be a remarkable. difference, and from thence likewiſe 
rarious ſubtile differences may ariſe about its commixture 
and relation with other things. And in fine; becauſe he 
could not give a mixed ſubſtance thus conſtituted any better 
or more proper name, from all the natural and artificial ſpe- 
ces hitherto known, about which chemiſtry is converſant, 
than that of camphire : Since it could not be called either a 
rolatile, or fixed, ſalt, an earth, ſtone, condenſed juice, 
bitumen, gum, rofin, ſulphur, flowers, precipitate, ſublimate, 
ich, wax, phoſphorus, glaſs, ice or grit: Much leſs could 
= call this hard, dry, and cryſtalline, body, by the name of 
any ſoft. unctuous ſubſtance ;z and leaſt of all by the name of 
any thin fatty or oleoſe, or humido- liquid matter; fince it is 
neither a balſam, liniment, coagulum, butter, oil, fat, ſpirit, 
water, wine, liquor, vinegar, or any ſuch thing: And thus 
he could not think of any one thing fitter and more proper 
than camphire, with which more juſtly to compare it, or 
more properly expreſs it. | 
On account of the properties of theſe cryſtals already 
mentioned, the Dr. was induced to call them a camphire ; 
and to diſtinguiſh this camphire from the common ſort and 
other ſpecies thereof, to defign it the camphire of thyme: 
and he at the ſame time affirmed, that it agreed in all the 
aforeſaid properties with the Indian camphire of the ſhops, 
tho' he did not then take into the account all its peculiar qua- 
lities, relations effects, diſtinctions and minuter ſubdi- 
viſions ; eſpecially ſince he had not obtain'd ſo great a quan- 
tity of it, as could enable him to ſet about the enquiries re- 
quiſite for ſuch experiments; not to mention, that, as he 
afterwards learned from experience, the European vegetables 
in general yield but a little of this ſort of camphire, and 
but ſoch of them as are naturally diſpos'd to yield any 
quantity of it. | 
1. That theſe chryſtals of thyme are a camphire, and not 
an oil, as Mr. Brown would have them, appears from the 


following very remarkable and evidently different circum- 


ſtances. . | SO 

1. Theſe cryſtals are dry to the touch, and conſequently 
not ſoft, unctuous or fatty, but plainly cryſtalline, and 
eee properties alone ſufficient for rejecting the name 
of an oil. | | 


Vor. k&eis * Ooo 2. Mr. 
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2. Mr. Brown endeavours to {upport his appellation by the 


term coagulated, aſſerting that they are a coagulated oil. 


To this the Dr. replies, that here ſuch an epithet is not 
ſufficient ; 1. Becauſe that, in the whole compaſs of 
chemiſtry, the ward coagulated never can, nor ought to be 


attributed to a dry and cryſtalline ſubſtance : On the 


contrary ; 2. It is only to be aicribed to ſuch things and 
circumſtances, in which either renn or gradually, 

from a thin liquid 
fat, whether naturally ſo or by the addition of another 
ſubſtance, ſomething collect's itſelf by precipitation, and 
aſſumes the conſiſtence of coagulated milk, offa alba H 
montii, of a Rob, butter, unguent, or a reſinviſcous ſub- 
ſtance, be the production afterwards either ſaline, earthy, 
fatty, reſinous, or what it will. So long as the name] 
coagulum or coagulated is uſed thereto, it cannot be a dry 


from more or fewer degrees of moiſture, 


ſubſtance, but a humido-pingueous, a refino-viſcous mat- 
ter. And even ſuppoſing the word was wreſted to 
expreſs ſubſtances of a dry conſiſtence, tho' hitherto tot 
introduced into chemiſtry ; it muſt at leaſt be granted, that 
it is never to be extended to a pellucid, cryſtalline body that 
conſiſts of ſeparate, tranſparent, dry, regularly compos d par- 
ticles, like a cryſtalline jalt and continuing hard till detonation 
3. All coagulated oils, as of aniſe, rue, olives &c, if coagu- 
lated to the higheſt degree in a cold place, or in winter, do 
by no means turn to dry, hard cryſtals, like vitriolated 
tartar, nor into ſtill larger cryſtals like white ſugar-candy, 
and conſequently, ſonorous upon ſhaking them; but at molt 
into particles that externally reſemble very fine leaves, yet 
feel fatty to the touch, and appear reged, as it were; 
befides, for the moſt. part they uſually degenerate into 2 
permanent butyraceous or adipoſe confiſtence ; and conſe: 
quently, never into the hardneſs of camphire. 4. Coagulated 
oils, with the Icaſt degree of hear, do immediately run, 
become thinner, and uſually loſe their ſtate of coagulation ; 
which does not hold of the aforeſaid cryſtals, becauſe they 
equally continue ſolid, both in ſummer and winter, nay, even 
tho' you apply a gentle degree of heat. 


3. Mr. Brown uted the term condenſed. calling the cryſtals] 
a coagulated or condenſed oil, Had he ſaid, that the cryſtals] 


are a body condenſed from oil, he would then fall in with 
the Dr's. opinion : But as he ſimply takes them for an oil, 


this cauſes a wide difference: To ſay that @ thing is produced, 
| | con- 
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condenſed or ſeparated from oil, denotes a different thing from 
lying a condenſed or coagulated oil; by the latter expreſſion 
we mean, entire oil; but by the former, ſomething ſeparated, 
duced new; and arifing from oil, and appearing to the 
eye quite different from the reſt of the oil: Oil which 
ſuffers a coagulation or condenſation, does ſo not only in the 
tooth, 5oth, or 2oth part thereof, but in its whole entire 
bulk ; and if not entirely, yet atleaſt in its greateſt part. But 
how does it happen, that here in the oil of thyme there only 
zriſeth or is ſeparated a ſmall quantity of theſe elegant 
cryſtals, and the reſt of the oil not to ſhew the leaſt change, or 
appearance of coagulation or condenſation, but equally con- 
tiues of a perfect liquid, and thin oleaginous — as 
he pure oil of thyme commonly does. The matter, from which 
"IF ſomething is produced, differs from the thing produced 
1% from it: We have before us an eſſential diftilFd oil; but 
when an entire new ſubſtance doth ariſe, is generated, 
or ſeparated and produced from it differing in touch, 
appearance or external form, ſuch,a clear, pellucid, white, 


hari folid and cryſtalline body can never be taken for the former 
. duſkiſh red, thin and liquid oil; and ſo much the leſs, as 
va the whole quantity of oil 1s not coagulated or condenſed, can 
ion that ſubſtance be taken for a coagulated or condenſed oil, 


gu- to ſeparated and condenſed, or rather cryſtalliz d from oil. 
do And ſhould the method prevail of calling the ſubſtances 
ſeparated and prepared from this or that ſubject by the 


ot janct, what ſurpriſing concluſions and ſtrange diſorders would 
thence ariſe in chemiſtry z and our accounts and deſcriptions 


9 of artificial things would be almoſt nothing other than 
* equivocal, obſcure, and uncertain. And ſhould camphire 


be call'd an oil, only becauſe it is produced from an oil, and 
ted from its conſiſtence and figure only have ths adjunct coagu- 


5 common malt ſpirits might be called liquid corn or ſeed, 
ey rarefied barley, ſpirituous wheat, &c. becauſe prepar'd from 
en ſuch grain. In like manner, the flowers of antimony might like- 

wiſe be call'd volatile antimony ; the ſpirit of ſulphur, aqueous 
th ſulphur ; phoſphorus, coagulated urine ; lixivious cryſtalline 
as falr, condenſed aſhes ; and thus many other things ſhould be 


call'd by the name of the ſubſtance from which they are 
prepar'd ; becauſe as to all theſe it may with equal juſtice 
be prov'd, that they are 3 or prepar'd from them, 

| | | o 02 as 
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name of the ſabjeR itſelf, with the addition of ſome ad- 


lated or condens d ſuperadded thereto; with the ſame propriety 
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as that camphire of thyme; is produced from the oil 
of thyme ; and thus ſeveral matters might be differently 
and more prolixly denominated : Unleſs, we likewiſe 
had regard to external differences, as confiſtence, ap- 
pearance, dryneſs, moiſture, fatneſs, liquidity, pellucidity 
oppacity, ſolidity, hardneſs, ſoftneſs, and ſeveral other cir- 
cumſtances; and at the ſame time conſidered how to expreſs 
ourſelves in the moſt conciſe and diſtin manner. 

If, therefore, any thing can be properly expreſs'd by one 
fingle characteriſtic term, it is ridiculous to make uſe of 2 


or more terms; and conſequently inftead of the word can. 
Phire, to call it coagulated or condenſed oil: any one under. 
ſtands the meaning of the word camp hire, as that it denotes 


a cryſtalline and condenſed body, nay, as condenſed from 


oil, and moſtly conſiſting of oleaginous parts, &c. Beſides, 
there are different methods in chemiſtry, wherein a dry 
body is got from a liquid ſubſtance; and conſequently we 


are here to make a diſtinction, and not to deſcribe every 
thing by the words, coagulated and condenſed; ſince there is 
no ſmall difference between the terms coagulared and 
cryſtalliz'd, congeald, condenſed, nſþiſſated, Precepitated, 
 fublimated, &c. | 

This, therefore, is the Dr's. explication, and the reaſon, why 
he call'd theſe cryſtals, camphire, and not an oil, or by any 
other name : As to the reſt, it matters not whether Mr. 
Brown and others call them an oil or volatile ſalt, or what 
other name they pleaſe to give them: Beſides the Dr. is not 
the firſt or only one who calPd ſuch a mixt, got from European 
eſſential oils, by the name of camphire, but Dr. Boerhaave in 


his Chymie Inſtitutiones & Experimenta p. Sa. and quoted by 


Mr.Zrown, ſpeaks thus; * Camphire ſays he, is not only pro- 
* duced from the camphire tree alone, but ich is remarkable, 
— 
And Dr. Sor haave frequently in his Colleges and lectures, 
explain'd himſelf further on theſe European oils from which 
camphire may be got: And the learned and experienced 
Chemiſt M. Geoffroy, the younger, (whom M. Brown allo 
quotes) in the Mem. of the Royal Academy of Sciences for 


bottle cryſtals like ſublimed camphire : I have obſerv'd the 
ſame thing in the eſſences of mother-wort, marjoram, &c. 


Ga G M MM M ůÄudk'n @ © % Aa 


all aromatic plants may yield a camphire of their own kind: 


the year 1721, ſpeaks to the following purpoſe: Oil of 
turpentine, tho' rectiſied, depoſites upon the ſides of the 


And farther Oil of ſage, for inſtance,and roſemary aſſume} 
in time the ſame ſmell nearly: And ſometimes even _ 
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t of theſe approach to that of camphire. I myſelf had ſome 
(ſage-water, which, kept upwards of a year, had acquir'd 
ta very ſtrong ſmell of camphire , ſo that one would have 
taken it for water, in which camphire had been quenched, 
&c. ä 
And if M. Brown will not admit of the experiments and 
accounts of ſuch great Men, but ſeem to doubt of them, 
much leſs will he thoſe of many others, by whom it ap- 
pears, that camphire was got, not only from ſeveral parte 
of Eaſt-India vegetables, beſides the tree, properly ſaid 
to yield camphire, as from the root of the cinnamon: tree, 
from zedoary, the mint of ſweet ruſh of zeylon and from, ſou- 
thernwood, milefoil, cardamom, juniper, &c ; but likewiſe 
from European fage, roſemary, hyſſop, marjoram, &c. For, 
tho Mr. Brown thus expreſſes himſelf: * But I do not 
© remember ever to have ſeen any thing of this kind in 
© any other oils, excepting oil of thyme and mace'd : of 
which laſt he ſpeak thus: There appears ſomething of a 
© cryſtalline form floating on the upper part of this oil; yet 
© of what kind, whether camphire or not, time will ſhew.” 
Yet other people have ſeveral times ſeen and obſerv'd ſome 
ſuch thing; it is, therefore, no argument, that what Mr. 
Brown has not ſeen, no body elſe ever ſaw; nor that any 
ſuch thing never did, nor could happen; much lets, that 
every thing is entirely falſe, that Mr. Brown has not 
ſeen and verified. He owns indeed, that Mr. Maul ſhew'd 
him camphire of marjarom; but becauſe it did not appear in 
every reſpect the ſame as common champire, he does not call 
it camphire, but coagulated oil. | 
Mr. Brown ſeems in ſome meaſure to doubt, or to ſpeak 
more properly, to be in ſuſpenſe about his own opinion: 
when he ſpeaks thus: As to this ſalt, or coagulated oil 
« of thyme, &c. And again; To which it will be proper, to 
ſubjoin ſome teſtimonies to this purpoſe about coagulated 
© oils, or ſalts produced from oils.” | 
From his calling the cryſtals in queſtion, a ſalt or oil, a 
coagulated oil or ſalt produced from oil, he is in doubt, that 
theſe cryſtals are other than an oil; and perhaps, with 
equal reaſon, a ſalt as well as an oil. Tho' about the 
beginning of his Diflertation, he deny's. them the name of a 
ſalt; when he fays, which hitherto, have been improperly 


© cali'd the volatile ſalt of thyme.* His doubt about this matter 


may be gather'd more clearly from his adducing teſtimonies 


of 
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of there learned men, Dr. Slare, Helmont and Dr. Boerhague ; Ml 1 
That Dr. Hare call'd the camphire of thyme a volatile ſalt, p 
(tho it admit of no ſolution in water, by which general teſt 
alone it is excluded from that claſs) as alſo that ſome Ml y 
precipitated ſalt was obſerv'd in the oil of cinnamon, which pl 
yet could be no other than camphire ; becauſe he himſelf it 
adds, that this oil was without any addition or art diſtill'd to ch 
a falt : On the contrary the inſtances from Helmont aid Ml 4 
Boerbagve do not anſwer to this ſubject, or prove a native | pt 
volatile falt, or ſalt like camphire, fince they ſpeak of a Wl co 
different real ſalt, namely of a volatile artificial ſalt; i. e. of WM ti; 
a volatile ſalt produced from oil and an alcaline fixt ſalt, az ite 
Mr. Brown himſelf alledges ; Helmont, ſays he, ſpake thus Ml þ; 
of a ſalt made by art from the ſame oil; but when oil of ot 
* cinnamon is mixed with its own alkaline ſalt &c. And ſo in | 
like manner that ſalt or /apo (as Dr. Boerhagve calls it) of 
alledged from Howbergs experiment, muſt be ſome true of 
volatile ſalt, mix'd with ſome alcaline ſalt, if it was really pl 
ſoluble in water: But if of itſelf and without any addition þ 
it ſhot into a ſalt, it cauld an certainly be nothing other N 
than camphire; and conſequently, no ways ſoluble in, nor ca 
commiſſible with water; whence Dr. Boer haave adds. But MM 
we cannot eafily imitate the experiment; i. e. if without MW m. 
addition we would obtain a volatile ſalt, ſoluble in water, or fte 
a ſapo. | ae 
| 55 Neuman gave a definition ar deſcription of the com- Ml co 
poſition or conſtituent parts of camphire, as that it confiſts of WM ea 
an inflammable and igneſcent principle, or rareſied phlo- WM kn 
giſton, z. e. a ſubtile ſulphursous ſubſtance ; which principle MW 1 
ſome fimply call ſulphur, in a large ſenſe, but others, as IM in; 
Beccher and Hall, a ſulphureous, inflammable earth; or at 
a ſecond earth, igneſcible and phlogiſtic; but generally it is MW m 
wont to be expreſs' d by the ſingle term Au. tri 
This deſcription Mr. Brown underſtood, as if the Dr. held, I i; 
that this camphire could ſtand or reſiſt the fire; from which it WF 2 
appears that he had not read Dr. Fahl's writings; and conſc- WW De 
quently had no juſt notion of the term phlogiſton, ſo common I or, 
in that author. | | 
We at length come to confider the differences, obſerv'd by W vi 
Mr. Brown, between the camphire of thyme and the common ¶ wi 
ſort; and which undoubtedly induced him to reject the IM th; 
cryſtalline ſubſtance obtain'd from oil of thyme, as a cam- WW yr; 


Phire ; and that. becauſe, when mixt with other thing, 5 bu 
e l 


3 
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did not agree with the common fort in all reſpects, but ap- 
ar'd a quite different thing. EX, 

Now the Dr. makes no manner of doubt of the truth of 
Mr. Brown's obſervations, but frankly owns, that if the cam- 
phire of thyme is to be confidered, according to the reſt of 
its relations to other bodies, it may confiderably differ from 
the common fort; but the Dr. never intended to extend it fo 
far, bur rather to confider its primary properties, and ſuch 
principally as were moſt obyious to ſenſe; ard by which the 
common camphire as well as the camphire of thyme are diſ- 
tinguiſn'd from all other mixts, being little ſolicitous about 
its other differences and peculiar qualities; nor could he (as 
has been already ſaid) with che ſmall quantity he bad then 
obtain'd, accomplifh any farther enquiries on it. 

The reaſons that induced the Dr. to compare the camphire 
of thyme with that of the ſhops are theſe. 1. The camphire 


of thyme 18 70 from an eſſential oil, as is alſo common cam 


phire. 2. It is a dry ſolid body; and ſuch is common cam- 
hire. 3. It is friable, as is alſo common camphire; tho 
Mi: Brown deny this friability. 4. It is white, and ſo is 
camphire. 5. Clear and pellucid; in the fame manner as 
camphire. 6. It confiſts of divided cryſtals; and in like 


manner does crude, unpurified, camphire. 7. In ſmell it 


ſtrongly reſembles that of its own oil or ſpecies ; and ſo does 
camphire. 8. It is not ſoluble in water, any more than 
common camphire. 9. On the contrary, it is entirely and 
eaſily diflolv'd in reQified ſpirit of wine; and this Iikewilſe is 


known to hold of common camphire. 10. It is likewiſe diſ- 


ſolv'd by ſpirit of nitre, and fo is camphire. And the Dr. 
indeed, thought ſuch correſponding circumſtances ſufficient 
at the very firſt, to call ſuch a ſubſtance camphire. But he 
made mention of a general difference, namely, that from the 
true camphire- tree, a greater quantity of camphire than oil 
is got; whereas on the contrary, European vegetables yield 
a great deal of oil, but little camphire: To which now the 
De. farther adds, becauſe European camphires conſiſt of a 
great deal of oil, and a ſmaller portion of camphire, conſe- 
quently ſuch are more oleaginous in their compoſition; or 
with reſpect to the common oriental camphire, more ſaturated 


with oleaginous particles, and not fo firmly united with 


the other parts. But the camphire of the ſhops, as to the 
proportion of its ingredients, has fewer oleaginous particles, 


but on the contrary more earthy ones; and in this latter, 


all 


— 


A E. 


i MS. p _ = 
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all the conſtituent parts in general are found to be more 
firmly and better incorporated; that from thence likewiſe in 
mixing it with other liquors, and with regard to its ſublima- 
tion, its ſolution with oil of vitriol, its exhalation, precipita- 
tion and other relations, a conſiderable difference may the more 
eaſily be diſcover'd between theſe two ſpecies : Yet from 
thence it does not follow, becauſe. camphire of thyme does 


not agree with the common ſort in every reſpect, that there. | 


fore, this production from thyme is not camphire : For, in 
chemiſtry ihould we ſolely regard the particular differing 


relations of things, and not take into the account the general 


and more remarkable properties in which they agree, and 
from the former draw conclufions, we could then indeed, 
compare together but a very few things, our judgment 
about a great many would be too prolix and incoherent. 


The Dr. gives an inſtance in metals and ſalts. 1. It is well | 


known, that gold, filver, copper, iron, tin and lead, are 
reckoned perfect metals, and quickſilver an imperfect one; 
and that becauſe theſe ſubſtances poſſeſs the chief properties 
of the thing call'd metal; conſequently, they connot be 
compared with ſtones, earths, ſulphurs, bitumen's, falts, 
glaſs, or any other thing; and in ſhort, with nothing 
better than metals; as camphire of thyme could not, ac- 
cording to the abovementioned properties thereof, be claſſed 
with any thing more properly than camphire, and according) 
denominated : But according to Mr. Brown's way of reafon- 
ing, the above metals would not in all reſpects be really metals, 
nor denominated ſo ; becauſe they do not agree with one aro- 
ther in all their relations and commixtures with other things, 
nor in their ſolutions, precipitations, ſublimations, c. And 
he might argue thus; I take gold to be a true metal, becauſe 
it diffolves in aqua regia ; but as filver can not be diſſolvd 
therein, it is, therefore, no metal. Again on the contrary, ſil- 
ver, and ſome other metals, ſoluble in agua fortis, are true 
metals, but gold not ſo, becauſe it admits of no ſuch ſolution 
in aqua fortis. Spirit of vitriol diſſolves iron and copper, but 
neither gold nor ſilver; theſe two noble metals would therefore 
be no longer metals. And this is exactly Mr. Brown's method 
of reaſoning on the camphire of thyme, with regard to ſolubi- 
lity, when he ſays; oil of vitriol diflolves common cam- 
* phire, but not the camphire of thyme; therefore, this preps 
© ration of thyme is no camphire. 


2. He 
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2. He might object the different colour and conſiſtence of the 
blutions : For, ſpirit of nitre diſſolves this or that metal of a 
white colour, and the ſolution appears clear and pellucid : 
But becauſe the ſolution of copper is greeniſh, that of iron an 
exceeding duſkiſh red, and that of tin not entirely and always 
pellucid; and theſe latter ſolutions are widely different from 
thoſe of pure ſilver, mercury, Sc. Such ſolutions therefore, as 
appear evidently different to the eye, are thicker, and in part not 
rellucid, are not ſolutions of metals; or the diffolv'd matters 
are not metals. For, in this manner does Mr. Brown conclude 
of the ſolution of camphire of thyme in ſpirit of nitre: 
Becauſe its ſolution has not the ſame colour, conſiſtence or pel- 
lucidity with the ſolution of common camphire; camphire of 
thyme is therefore, no camphire : Whereas he ought to have 
confider'd, that, in the firſt place, ſpirit of nitre, as to colour and 
pellucidity, produces different colours and cauſes manifold varieties 
in ſurne metals. 2. That ſince camphire of thyme is got from a 
duſkiſh red oil, and beſides, is greatly ſaturated with oleaginous 
particles; from thence alſo a much darker and thicker ſolution 
may eaſily be produced. 

3. As to precipitation, or the other relations of theſe ſolu- 
tons, Mr. Zrown might object a good deal; fince there occur 
many more differences between theſe, than between the two 
camphires. As to any farther relation of the ſolutions of 
metals one might object thus; a ſolution of filver, lead and 
mercury in ſpirit of nitre yields true cryſtals; whereas a 
ſolution of lead and tin with ſpirit of nitre yields none; there- 
fore, the former only, and not the latter are metals: A ſolution 
of mercury in the concentred acid of common ſalt by ſublima- 
tion yields a cryſtalline ſalt, but other metals not ſo; therefore, 
mercury alone is a metal. Some metals in ſolution emit a 
ſtrong fume ; but others not. Some metals in ſolution precipi- 
tate ſomething to the bottom of the veſſel; but others not; 
therefore, fome only are metals, and not the reſt, As to preci- 
pitation, there is no ſmall number of differences obſervable in 
metallic ſolut ions; the diſſolved metal being ſometimes preci- 
pitated, as a pure metallic cal: And again there is obtained 
different calces, void of all metallic brightneſs, and in part 
hardly reducible. But no one would affirm of theſe latter, that 
the matters, from which ſuch calces were obtain'd, were not 
metals, becauſe in precipitation they had not the ſame appear- 
ance ; or becauſe they did not precipitate again in the form of 
perfect bright metals, . And yet Mr. Brown forms the ſame 

Vor. II. N13 P p p con- 


i 
| 
i 


tant: And from ſuch a precipitation, it cannot be concluded, 
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concluſion about camphire, and its different precipitations and 
relations; namely, that the ſolution of e 2k of thyme doe 
not precipitate in the ſame manner, as the ſolution of common 
camphire; therefore, camphire of thyme is no ſpecies o 
camphire, or it does not helong to that genus of mixts. Such 
differences are alſo found in the ſolutions, precipitations and the 


heca) 
lalts, 
ſet a 


of tl 
Ire n 


other various methods of treating refinous bodies with ſpirit of ad 
wine; nay from ſome refinous ſolutions, a twofold precipitation i ud 
may be ſhewn, ſo that the rofin either immediately ſeparates or ina 
precipitates to the bottom of the veſſel, or the ſolution does not . 
the! 


duly precipitate, but becomes only turbid, and lacteſcent; and 
this in the ſame ſolution, with the ſame ſolvent, and precipi. by 
fore 
that the difloly'd ſubſtance is not a true roſin. rfer 

In the copulation, ſolution, precipitation, ſublimation and cry- (ele! 
ſtallization of ſalts there occur almoſt innumerable differences, And 
and relations, that often are as diſtinct as light and darkneſs, or llts, 
as oppoſite to one another. For how widely do acid falts alone ind 
differ from each other? And even, when they are united with an {ue 
alcaline, either fixt, or volatile, falt, and reduced to a neutral Mi nc 
ſtate. Novices themſelves are not unacquainted with the wide Wn: 
difference betwixt acid and alcaline falts : But who on that ſcore "1" 
would venture in a manner quite new, and on account of ſuch WW | 


_ occaſional differences, or becauſe they do not agree in all re- Ne 


7 


ſpects; that therefore this or the other is no ſalt: As becauſe, vit 
it either admits of no cryſtallization at all, or is not cryſtalliæd Min 


in the ſame manner as that other ſalt; or becauſe it will not Nn 


ſublime, or in its commixture with this or that other matter, {Wits 
not appear in the ſame manner; or becauſe it precipitates ina is 
different manner, or is not entirely reduced, or will not aſſume Mee 
a dry conſiſtence; and a thouſand other variations, which might MW | 
be mention'd, and which really happen in phy ſico- chemical ex. Wn: 
periments, where ſalts are intermix'd. But ſuch a method of H.. 
reaſoning 1s exploded by every budy. "I lhe 

Now camphire of thyme has 9 or 10 properties, in which it Ic 
perfectly agrees with common camphire, '4s has been ſhewn i 


above; conſequently it poſſeſſes the principal properties of. cam. Wie: 


phire: In regard to which, there is no other matter we know of, Nut 
with which we could more fitly compare this white, ſolid, pel- N. 
lucid, fragrant, inflammable, beautiful, cryſtalline body than Wis! 
camphire. In like manner, lead, iron, copper and tin, can be fl 
referr'd to no other more proper claſs than that of metals; vitriol, Nd 


common ſalt, alum and nitre to no other claſs than that of ſalts ; Nen 


MW 
44. 


becauſe 


tecauſe they poſſeſs the more remarkable requiſite properties of 
ats, and agree with nothing other more than with them, And - ö 
jet according to Mr. Brown's way of reaſoning about camphite 1 
of thyme, it may be objected; that lead, iron, copper, and tin, if 
re no metals, becauſe they cannot ſtand the fire ſo well as gold 
nd filver, but may be burnt into a calx, fume away in part, | 
nd appear in a different manner in ſolution, precipitation, ſub- 1 
mation, Sc. And that vitriol, common ſalt, alum, and ni- . 
te are no ſalts; becauſe they widely differ (not to mention | 
cher differences that might be advanced) from a pure acid, or | 
icaiine, ſalt, or a ſublimable ſal ammoniac. But, if the 
ore aid 4 ſubſtances of the mineral kingdom are metals, and 
rferable to no other claſs with more propriety, and do juſtly 
cty-| leſerve that name, tho? they widely differ from gold and ſilver: | 
Wind moreover, if the other ſaline ſubſtances mentivn'd are true | 
| orfM®llts, tho' there be no pure acid, or alcaline, ſalts in nature; | 
one Mind they differ as much from one another, as they do from many 
1 an cher ſalts: Why ſhould we introduce in the vegetable kingdom _ 
tral Mi new method of concluding and deſcribing ; and on account of i 
1deMbme particular properties and differences, deny camphire of 
ore M yme to be a true camphire ; tho' this concrete of thyme, as to j 
ach Wis principal properties agree as well with oriental camphire, as * 
re- Ihe afore ſaid metals, do with other metals, or the above falts | 
uſe, Wvith other ſalts. And if we may call lead, tin, copper, and 
12d ion, metals; tho? they widely differ from gold and filver, nay 
not Mom one another; and if we uſually call alum and vitriol, 
ter, ats, tho' they differ much from common, and other ſalts; why 
n a night not this cryſtalline body have the name of camphire 
me Meiven it, tho? differing in ſome reſpects from the common fort, 
ght MW To conclude, the Dr. once more r . it. 1. That fo 
ex- ng as any thing claims the name of oil, it ſhould be either 
| of Meridently liquid, or but little thickiſh, and fee] undtuous to 
the touch. 2. That any thing paſſing for a coagulated or con- 
1 it Meenſed oil, ſhould be thickiſh, and not liquid, or but little ſo; 
wn er at moſt be of the conſiſtence of an unguent, and that in cold 
im- MWicather only; and contequently ſtiff, yet feel greaſy to the 
of, Mivuch ; and upon applying the gentleſt degree of heat, loſe 
el- Miozin its coagulated form, 3. That whenever we obtain dry, 
han Mid and pellucid cryſtals, appearing in the form of a beauti- 
be fal and clear vitriolated cryſtallized tartar, tho“ produced from 
jo), Moll irſelf; nay tho? they conſiſt as to the greatelt part of their 
Its ; Meompofirion of true oleaginous particles, yet the name of oil 
wulc im ned ately ceaſes, and the adjunct, coagulated or condenſed, 
pP - can 


| 
| 
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can no longer juſtify that title; nor is there any neceſſity fo 
uſing ſuch adjuncts, fince if ſuch a production from eſſential 
oil be a cryſtalline, dry, body, ſuch as the ſubſtance before yy 
then the ſingle term, camphire, may be ſufficient, and conſe. 
quently beſt expreſs what fort ot mixt it is; and that it is no 
other than a ſpecies of camphire ; and thus this our cryſtalli. 
form body remain camphire of thyme. 5 

In a letter to the preſident of the Royal Society, dated 
Berlin April 11, 1133 Dr. Neuman ftankly owns that he in- 
tended nothing other but to declare, that a matter unſoluble in 
water, and which appears in the form of hard cryſtals, eithet 


in oil of thy me or other eſſential oil, is by no means a volatile 
ſalt, much leſs a coagulated oil, but a peculiar concrete ſepa- 


rated from ſuch oils; and in ſhort ſuch a mixt, as cannot be 


more properly deſigned than by the name of camphire. 


The ſettling a new Genus of Plants, called after the Malayans, 
Mangoſtans ; by Dy. Garcin. Phil. Trani. Ne 431. p. 232. 


f Tf? E Mangoſtans is a kind of pomiferous tree, that grows 
in the Molucca iſlands, whoſe fruit is one of the beſt in 

the world for eating. 
This genus has its flower compleat, tetrapetalous, regular, 
hermaphrodite, containing the opariun: Its calix is monopeta- 
lous, divided into 4 lobes, roundith on the edges, and hollow'd 
in the ſhape of a ſpoon. The ovarium is nearly cylindrical, 
with a tube upon it cut out in the ſhape of a roſe, which co- 
vers it like a little cap. The famina, which ſurround it, ate 
ſpherical at the top, and their number 4 times that of the pe- 
zala. When theſe are gone off, the piſtil changes into a round 
fruit, adorned with its calix, and its tube cut in the ſhape of 
a ſtar, with rays ſquared at the corners: Its cortex, which 13 
thick and brittle, incloſes a cavity filled with as many pulpous 
and juicy ſegments as there are rays in the tube: "Theſe leg: 
ments are white, in the ſhape of a half moon, ſticking toge- 
ther, and containing each but one grain of ſeed, which 1s ob- 
long, ſomething flatted, like an almond, wrapt up in a 7u#tca, 
which is cover'd with a hairy coat of fibres or veſſels, which 


together with the pulp form the parenchyma of a ſegment of 


the fruit. The leaves of the tree are entire, ſmooth like thoſe 
of the laure], and grow oppoſite to each other on the branches, 
The ſtem of the tree grows up ſtreight to the top of its tuit; 
2nd its branches and twigs come cut oppoſite to one another 
like the leaves. Dr. Garcin knew but one ſpecies of this gens, 


which 


.Herren. 2 


c . .,, 
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which admits indeed of ſome variation, but without any other 
mark than what appears in the fruit. Mapgoſtans Garciæ, 
Cluſ. Bont: Arbor peregrina auranrio ſimili fructu. Cluſ. exor. 
12. laurifolia Favanenſis C. B. Piu. 461. 1 ; 

The Mangoſtans 1s a tree of a very moderate fize. It does 
not grow above 3 toiſes (about 18 foot) high: Its ſtem runs up 
ſtreight to the top of its tuft, like the fir: This tuft is regular, 
in form of an oblong cone, compoſed of ſeveral branches and 
twigs, ſpreading out equally on all ſides, without leaving any 
hollow. - ; 

The ſtem grows at bottora to the thickneſs of a man's thigh, 
or about 8 or 10 inches in diameter; it afterwards gradually 
diminiſhes in thickneſs up to the tuft ; Its wood is white, while 
the tree is growing, but browniſh when felled and dry: lts 
bark is a little tender, and eaſily ſeparates from the wood; it is 
of a dark grey colour, and ſlit or full of cracks up the ſtem; 
but on the twigs it is more even and green, reſembling that of 
evonymus, or ſpindle- tree. 5 : 7 
| The branches grow out of them by ſtories, and oppoſite to 
one another : Thoſe ſtories croſs each other obliquely, and not 
at right angles. The thickneſs of thoſe branches is always pro- 
portionable to that of the ſtem, at the place where they come 
out: This proportion is about 1 to 4, or 1 to 5. The length 
of the inferior branches of the tuft is 5 or 6 feet; the others 
ſhorter as they come near the top: The diſtances of the ſtories 
of the branches are a little unequal ; but where they are wideſt, 
they do not exceed the Jength of the greateſt leaves, that 1s, 


8or 9g inches. 


The twigs grow on the branches in the ſame order as thoſe 


do on the ſtem, that is, oppoſite to each other: The longeſt 


are commonly of the length from one's hand to the elbow. 'The 
larger twigs grow out to a certain diſtance from the ſtem ; and 


the others, which garniſh the reſt of the branches, always grow 


jeſs and Jefs towards their extremity. The branches and twigs 
never divide themſelves. „ 

The leaves are large, entire, beautiful, ſmooth, of a ſhining 
green on the upper ſide, and of an olive colour on the back, 
pointed at their extremities. The rib which divides its extent 
into 2 equal parts, is ſtreight, and equally prominent on both 
fides. From the ſides of this rib there iſſue forth fibres pretty 
ſmall, and almoſt by pairs, which extend themſelves in paral- 
lels, and bent a little archwiſe quite to the edge of the leaf, 
where they ynite into à thread, whica forms there a kind of 

margin. 


— 
— 


— 


— — — — — — — — — —— 

— - — 

EY * # 
— ——— >, — y 


— r — " — 
1 — 


pon 
DEF" 
a SF x — 


— — 


— = — > —— 
2 IR ——  IZIRIES 


— — —NG— — jüœäU — K = - 


—ͤ0Zu— — OC ———§5—C·—/ 
— 5 — — — 
— 
— — — = 
- — = — — — 
; === 
. 


„ 5 = FF? 1 
nnen, 


{ITS CY TE 


486 MEMOIRS off te 


margin. The maſhes, and filaments, of the net, are not very 


perceptible : The fize of theſe leaves varies; the largeſt are 
8 or 9 inches long, but commonly 7. The breadth of each 
leaf is nearly equal to half its length; which proportion is 


always the ſame in every leaf. Their pedicles are thick, ſhort 


and wrinkled, flat on the infide, and rais'd in the ſhape of an 
aſs's back on the outfide, moſt frequently half an inch long. 


They come out near, and on the extremities of the twigs, op- 


poſite to each other like the branches themſelves. There ſeldoin 
appear above 2 pairs of leaves on each twig ; and thoſe that 
ſhoot out laſt always form the extremity of that twig. | 

The flower is 2 inches in diameter, pretty much like a fingle 
| roſe; it is compoſed of 4 perala, almoſt round, or a little 
pointed, about an inch broad, very thick, firm, fleſhy, brittle, 


and ſomewhat hollow'd into the ſhape of a ſpoon : Their | 
greateſt thickneſs is near their baſis, upwards of a line, which 


decreaſes by degrees towards the extremity : They entirely re- 
ſemble the perala of a roſe, only that inſtead of being indented 
Iike a heart, they terminate gradually in roundiſh points, as has 
been ſaid; their colour is alſo like that of a roſe, only that it 
is deeper and leſs vivid; the baſis which is the thickeſt and 
firmeſt part, is the whiteſt, and the moſt brittle. | 

The piſtil, or ovarium, is a round, or almoſt cylindrical, 
body, 5 lines thick, rais'd 4 lines high : The upper part of 
this piſtil, that is, its tube, is cut in the ſhape of a ſmall 
- roſe, covering the ovarium like a cap: The diameter of this 
cap is of the ſame breadth with the ovarium, which it covers 
entirely, ſticking very cloſe to it. The colour of the ovaritim 
is a pale or whitiſh green, and that of the tube a ſullied or 
dirty white. ET + 

The ſtamina riſe from the bafe of the piſti!; they are 
whitiſh, round at the tops, and rais'd to the circumference of 
the tube, applying themſelves to the ovarium : They are 16 in 
number; 4 for each petalum. ; | 

The calix is of one piece, expanded and cut into 4 lobes 
down to its baſis ; theſe lobes are thick, round, ſkinny, hol- 
low'd in the form of a fpoon, and Iikewite reſembling petala 
of roſes not fully blown : They ſeem to croſs one another like 
the perala : The 2 upper lobes are ſomething larger than the 


lower ones; they are greeniſh on the outſide, and of a fine 
deep red within, which makes them more agreeable to the eye 


than the perala ; the red of the upper ones 1s more lively than 
that of the lower ones, In ſhort all theſe lobes are * 
than 
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than the getgls; they do not cover thoſe latter farther than half 
way their height: This calix incloſes all the parts of the 
flower: It is ſupported by 8 pedicle 7 or 8 lines in length; its 
thickneſs being commonly 3 of its length: This pedicle is 
green, and conſtantly comes out of the end of a twig above the 
laſt pair of leaves. | | | | 

The fruit is round, of the fize of a middling orange : Its 


bigneſs however varies very much, from 1 inch and + to 2 
inches and + in diameter. Its top is cover'd with a ſort of cap 


emboſs'd, cut out in the ſhape of a roſe, or a ſtar with rays 
ſquared off, the breadth of a finger, or ſometimes an inch in 
diameter. The rays of this little roſe are moſt commonly 6 or 
in number, but ſeldom 5 or 8. Theſe rays by being thus 
{quared form together a kind of polygon ; this is the part which 
had ſerved for the tube to the ovarium. 

The body of this fruit is a cap/ula of one cavity, compos'd 
of a thick ſhell, and brittle, ſomewhat like that of a pome- 
granate, but ſofter, thicker, and fuller of juice: It is commonly 
3 lines thick, the colour on the outſide of the caſe is a dark 
brown purple, mixed with a little grey and dark green; that 
on the inſide of a roſe-colour ; its juice is purple; this ſkin is 
of a ſty ptic or aſtringent taſte, like that of a pomegranate, nor 
does it ſtick to the parts of the fruit it contains: The inner part 
of this fruit is a furrow'd globe, divided into ſegments, much 
like thoſe in an orange, but of unequal ſize, and not adhering 
to one andther : The number of theſe ſegments is always equal 
to that of the rays of the tube which covers the fruit: The 
fewer there are of theſe ſegments, the bigger they are: There 


are often in the fame fruit ſegments as big again as any of thoſe 


on the fides, as may eafily be ſeen in Fig. J. Plate XII. 

Theſe ſegments are white, a little tranſparent, fleihy, mem- 
branous, fibrous, full of juice like cherries or rasberries of the 
taſte of ſtrawberries and grapes together: Each of the largeſt 
ſegments incloſes a grain of ſeed of the figure and fize of an 
almond ſtripped of its ſhell, having a protuberance on one of 
Its fides, which is nothing elſe but its navel : This grain is co- 
ver d with 2 ſmall ſkins, the outermoſt of which ſerves for a 
baſis to the fi laments and membranes of which the pulp is com- 
poſed: The ſubſtance of theſe grains, as to conſiſtence, colour 
and aſtringent quality, comes very near to that of cheſnuts. 
The calix always remains ſticking to the fruit, to which it 


lerves for an ornament, and when half dried up, it is of the 


colour 
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colour of the pomegranate ſhell on the outſide. It covers about 
S part of the circumference of the fruit. 
Garcias, Cluſius and Bontins, are the firſt authors who make 
mention of the Aſangoſtans; but they have left us but indiffe- 
rent deſcriptions, and ſo ſhort, that it is not poſſible to form 


from them a 1ufficient idea for diſcovering its characters: The 


firſt of thoſe authors was ill informed, as to its fruit being yel. 
low. 27 has ſpoke of it under 2 different names, without 
apprehending that it was one and the ſame plant. The figure 
he has given of the ſruit, and which he calls arbor peregrina 
aurantio ſimili fructu, tho' ill executed, yet repreſents it 
enough to know eit again. If in that figure the fruit appear 
{mall with reſpect to the twig that ſupports it, this can be for 
no other reaſon ; but becauſe he receiv'd from the Indies ſome 
of that fruit which had been gather'd before its ſtate of per: 
fection, and after which he drew his figure. And hence it is, 
that the fruit being ſhrunk up and imperfect, he found nothing 
in it but a few ſhrivell'd grains, not much bigger than thoſe of 
a fig. | oh 
It is, however, ſurpriſing, that the moſt Sour fruit of all 
the Indies, and which yields to none of the beſt in Europe, is 
that which hitherto has been leaſt known : But as M. Garcin 
has often eat of it, and found it as excellent, as it is reputed in 
the countries where it is cultivated, he reſolv'd to examine its 
genus, ſettle its characters, and give a deſcription of it, which 
might for the future make it better known to botaniſts, and 
other curious perſons. = N 

This tree originally grows in the Molucca iſlands; but for 
ſome years paſt it has been tranſplanted into the iſle of Favs ; 


and there are ſome few at Malacca, in which places it thrives | 


very well: Its tuft is ſo fine, ſo regular, 10 equal, and the ap- 
pearance of its leaves ſo beautiful, that it is at preſent looked 
upon at Batavia, as the moſt proper for adorning a garden, 
2nd affording an agreeable ſhade ; yet there have been but few 
Europeans in the Indies who have made uſe of it for this pur- 
poſe; becauſe they were unacquainted with it. 

Travellers, who make mention of its fruit, always ſpeak of 
it with great encom ium's: I. inſchhooten is the only one, who, 
after having given a deſcription of ſeveral Indian fruits aſter 
his way, thought it needleſs to deſcribe the Mangoſtans, as 
well as ſome others; becauſe, ſays he, they are little valued: 
Probably, he never ſaw it; but upon enquiry took upon ba 
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what ſome perſon or other told him, who knew nothing of it 
reſides the name, and confounded it with others, which are 
little eſteemed, | : | 

There are few ſeeds to be met with in this fruit, that are good 
for planting ; for, moſt of them are but abortive. Sometimes 
this fruit is found ſpoil'd within, which may be known by yel- 
low ſpots appearing on ſome of the ſegments: And then ſome 
people ſcruple to eat them; but others make no difficulty about 
it, It is however certain, that they are not ſo good; eſpecially, 
if the ſpots be conſiderable. M. Garcin obſerv'd that this cor- 
ruption pfoceeded from the juice in the capſula, which bein 
ſpoil'd by the ſting of ſome inſet, and thereby becoming ol 
low, and ſpreading over the ſegments of the fruit, tinged them 
of that colour, and thereby changed them. This wound is ſo 
ſmall, and ſo hard to be diſcover'd, that one is often left in ſuſ- 
penſe, whether there be any at all. 2 5 

One may eat a great deal of this fruit without any inconve- 
dience; and it is the only one which ſick people may be allow'd 
to eat without any ſcruple: It is vefy wholeſorne, refreſhing, 
:nd more cordial than the ſtrawberry. 

Its hell has the ſame virtue with that of the pomegranate : 
At Batavia they make an infuſion and a tincture of it againſt 
boſenefles, and chiefly againſt dyſenteries: The wood is good 
for nothing but fewe]. 3 3 5 

In the Memoires de Mat hemat. & de Phyſ. de Y Academ. 
Roy. des Scien. de Paris for the year 1692, p. 435. Amſterdam 
Edit. there is a ſhort deſcription of the Mangoſtans by F. Dege, 
which is pretty good : But as he took the calix for the flower, 
it is plain, that he did not obſerve it till after the petala were 
allen off. This deſcription is too ſhort and defe&ive for deter- 
ming from that alone the true characters of this genus. 

Fig. 2. Plate XII. repreſents the flower, as it appears in the 
fide, and outſide; à the 4 perala of the flower; 6 the 4 lobes 
of the calix; c the tube; d the pedicle. 

Fig. 3. repreſents the calix as it appears in the infide with the 
ſiſtillum and ſtamina; e the end of the pedicle of the flower, 
which ſupports the calix. | | 

Fig. 4. repreſents a petalum as it appears on the back, ſepa- 
rated from the flower; F its baſis, which is the thickeſt, firmeſt 
and molt brittle part; g four ſtamina belonging to the feralum, 


e 


ing from the baſis of it and the piſtillum. 
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Fig. 5. The entire fruit ſeen from the fide of the calix or | 
pedicle ; h the calix; i the pedicle; E a part of its tube. 
Fig. 6. The ſame ſeen from the fide of the tube, which is 
cut out in the ſhape of a ſmall roſe; } the tube which always 
ſticks faſt to the fruit; m the pedicle and part ofthe calix. 
Fig. . The fruit cut into two halves, containing 6 ſeg⸗ 
ments; # the ſegments good to eat, of which ſome are com. 
monly larger than others; o the calix; p the pedicle. 
Fig. 8. A ſeparate ſegment of the fruit, in the ſhape of 2 
half moon, containing a ſeed. | 
Fig. 9. A ſeed. ſeparated from the ſegment, whoſe coat 
is covered with filaments, which form the parenchyma of Y © 
the ſegment. | s 
Fig. 10. A leaf of the tree which bears the mangoſtans, with | 
its fellow cut off near the bottom, ſupported by a piece of l 
its twig. | 3 


| 6 
A philoſophical and hiſtorical Account of the Aurora 
Borealis; by M. De Mairan. Phil. Tranſ. N“ 431. 
p. 243. _ | 
Ire frequent appearances of the Northern Lights in a 
. ſeveral parts of Europe and America, and the ſur MW * 
priſingly beautiful phenomena obſerv'd in ſome of them, ſuch 
as the rainbow colours, canopy, Ec. have very juſtly enga- 
ged philoſophers in an enquiry into the cauſes of them. 
Several hypotheſes have been invented and propoſed, in 
order to explain theſe things. Moſt of them ſuppoſe theſe 
phoſphcrus like appearances to ꝓroceed from certain efflu- 
via, either perſpired out of our earth, or at leaſt paſſing 
thro' it. But M. De Mairan has thought of a cauſe, very 
diſtant, as well as very different from theſe, viz. the atmol: 
phere of the ſun, which at ſome times ſhews itſelf under the 
appearance of a lighr, which he calls the zodiacal light; but 
at other times produces an aurora berealis. The zodiaca 
light is the purer unmixed atmoſphere of the ſun : But an 
aurora borealis is the effect of the ſolar atmoſphere, conſe 
quent upon its making a deſcent into, and blending itſel 
with the atmoſphere of our earth, at certain times and ſeaſon 
.of the year. | 5 = 
M. De Alairan has conſulted the accounts of meteors, fro 
the fifth century down to the preſent time, in the hiſtorical 
part; and ranged them in regard of the ſeveral returns K 
tl 
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this phenomenon: By a return he does not mean barely a 
ſingle appearance, but a ſeries of them after a ceſſation ot 
non · appearance for / ſeveral years. Thus he makes but 22 
returns from the year 400 to 1916; while the ſeveral appear- 
ances of theſe lights from 1107 to 1710, after a cealing to 
appear for 20 years, are reckoned but one return. 

he aurora borealis is a luminous phenomenon, ſo call'd 
from the place of its appearance, uſually in the northern 
parts of the heavens, 'and with a light near the horizon, like 
that of the morning dawn. This name is ſuppos'd to be 
given it firſt by M. Gaſſendi; but it appears otherways from 
a place in his animad verſions on Diogenes. | 

The cauſe of an aurora borealis, in] general, M. Mairan 
takes to be a light call'd the zodiacal light; which, in reality, 
is nothing other than the atmoſphere of the ſun ſpread on 
each fide of him along the zodiac, in the form of a pyramid. 
This is ſometimes extended to ſuch a length as to reach 
beyond the annual orbit of our earth; and in theſe circum- 
ſtances ſometimes to blend itſelf with our atmoſphere; and 
being of an heterogeneous nature, produces the ſeveral 
appearances, which are obſerv'd in, and uſually compoſe the 
northern lights. | 

Thatthe zodiacal light, or ſun's atmoſphere, 1s very diffe- 
rent from the ambient ether, M. Mairan thinks evident, in 
that the æther reflects none of the ſun's Light, is exceeding 
rare, and altogether imperceptible, Whether the zodiacal 
light of the ſolar atmoſphere be any emanation from the 
body of the ſun, a ſpecies of efferveſcence, or depuration of 
its grofler parts, an amaſs of heterogeneous parts, diffuſed 
in the ther, that meeting from all parts, tend towards the 
ſun, Sc. he does not undertake to determine. 

[t is enough for his purpoſe, that it is of a luminous nature, 
whether in itſelf, or becauſe ſtrongly illuminated by the rays 
of the ſun, whoſe body it environs. He does not deny but 
that it may alſo be of an inflammable nature; nay actual 
flame or fire, tho' very fine and rare. | . 

He obſerves, that the form, in which the ſolar atmoſphere 
is commonly ſeen in total eclipſes of the ſun, is round, tho 
ſometimes conical: At all other times it moſt uſually preſents 
itſelf to us in the form of a lucid pyramid, or lance, lying 
oblique to the horizon, along the zodiac; and for that reaſon 
call'd by M. Caſſini, the elder, the zodiacal light. Mr. Childrey 
in his hiſtory of the natural and artificial rarities of England 
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deſcribes it thus: There is one thing which I muſt need; 


recommend to the obſcrvation of mathematical men, which 


* 1s, that in February, and for a little before, and a little 
after that month, as P have obſerv'd ſeveral years together 


about fix in the evening, when the twilight was almoſt 


* departed the horizon, you ſhall ſee a plainly diſcoverable 


way of twilight, ſtriking up towards the Pleiades, and 
* ſeeming almoſt to touch them. It is to be obſerv'd any | 


© clear night, but it is beſt ſeen illuni notte. There js no 


* ſuch way to be obſerv'd at any other time of the year, that | 


I can perceive, nor any other way at that time to be per- 


© ceiv'd darting up elſewhere ; and I believe it has been, 


and will be, conſtantly vifible at that time of the year: But 


what the cauſe of it in nature ſhould be, I cannot yet | 


imagine, but leave it to farther enquiry _ 

Upon a farther and cloſer 9 of this matter, 
M. Mairan takes it to be the ſolar atmoſphere. | | 

And Dr. Derham informs us, that about a quarter of an 
hour after ſun- ſet April z, 1707, he perceiv'd in the weſtern 
Parts of the heavens a long ſlender pyramidal appearance, 
perpendicular to the horizon : The baſe of this pyramid he 
| Judged to be the ſun, then below the horizon; its apex reach'd 
x5 or 20 degrees above the horizon; it was throughout of 
a ruſty red colour, at firſt pretty vivid and ſtrong, but the top 
part much fainter than the bottom nearer the horizon. He 
did not remember to have ever ſeen any thing like it, except 


that white pyramidal glade, now call'd the aurora borealis. | 


which reſembles it except in colour and length. Again on 
the 2oth of March 1715-16 in the evening, he eſpied a very 
odd ſort of light in the conſtellation Zaurus: This glade of 
light had the ſame motion that the heavens had, and was 
much like the tail of a comet, bur pointed at the upper 
end. This light, he doubts not, is ſuch as Dr. Childrey firſt 
obſerv'd in England; and Caſſini and others afterwards in 
France. 

M. Mairan proceeds to give an account of the true 
figure, extent, fituation, Oc. of this light, or atmoſphere 
of the ſun, Its true figure he judges with M. Fatio to be 
lenticular, and he gives a projection of it upon the plane 
of the ſun's equator, the eye being ſuppos'd in the axis of 
the ſan, produced thro' his ſouth pole at ſuch a diſtance, 
as makes the ſolar atmoſphere appear under an angle of 45 
degrees: In jt you haye a view of the nodes, poles, limits, 
FE - £55 declination 
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declination and extent, paſſing thro' and beyond the orbits of 
Mercury and Venus, and in ſome parts beyond the grbis mag- 
nus. And he demonſtrates its extent from ſeveral obſerva- 
tions of the elongations of the apex of this pyramid from the 
centre of the jun; which has been found to be ſometimes 
double that of Venus, and at other times go degrees, and 
once or twice upwards of 100; whereas an elongation of 90 
degrees gives the diſtance of the apex from the ſun equal to 
that of the earth at the time of obſervation, 


As to the changes, both real and apparent, to which the 


zodiacal light or ſolar atmoſphere is liable; its length has 
been for ſome time upon the increaſe, afterwards in a dimi- 
niſhing condition; and has been alter'd ſo much in the 
compaſs of 57 months, as to have been 30 degrees longer at 
one time than at another. The changes as to luminouſneſs, 
denfity, and tranſparency, have likewiſe been found to be 
confiderable. And ſometimes the zndiacal light has becn 
ſo rare and weak as to be but Juſt viſible ; afterwards for a 
long time not viſible at all. 

M. Mairan qbſerves, that theſe conſiderations may ſerve 
in ſome meaſure to account for the inconſtancy of the aurora 
borealis, as allo for its non. appearance for. ſome years; ſince 
it owes its original to, and has ſo cloſe a connection with the 
zodiacal light, whoſe appearance is ſo uncertain: Add to 
this, the zodiacal light, as he afterwards ſhews, muſt not 
only be of a ſufficient length and denſity, but the earth muſt 
be in or near the nodes, formed by the interſection of the 
plane of the ſun's equator with the plane of the ecliptic. 

And as to the ſeveral methods by which mathemaricians find 
the greateſt heights of the atmoſphere, and of the region 
uſually poſſeſſed by the aurora borealis; ſuch as the duration 
of the twilight, and the height of the mercury in the baro- 
meter, M. Mairan rejects them as inſurficient for that pur- 
poſe ; the atmoſphere being much higher than what has 
been ever found by them, and conſiſting of a fluid much 
ficer than the groſs or common air, the height of which laſt 
only is meaſurable by theſe methods. 

His method of ſettling the altitude of the northern lights 
is founded upon ſeveral obſervations, made at very diſtant 
places at the ſame time; and he fixes ſome aurorg boreales 
to be but 100 leagues, tho others are no leſs than $5.0; and 
the far greater number of them about 200 Icagues above the 
lurſace of the earth. 1 | 1 
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M. Cramer computes the height of the aurora borealis, 


ſeen at the ſame time at Geneva and Montpellier, Feb. 1; 
213 


1000 
about 160 leagues. : i. „ 
M. Meyer has propos d, in the Memoirs of the Academy 


1730, to be —= of a ſemi- diameter of the earth, 1. e. 


of Petersburg, a very ingenious method of finding the height 
and diſtance of a boreal arc from any obſerver, by a ſingle 


obſervation : M. Mai ran applies this method to ſuch aurorg 


boreales as were capable of it, and finds that the boreal arcs | 


of ſeveral were no leſs than 100 leagues high. 
The lumen boreale commonly appears in the northern 


parts of the heavens; becauſe tho' the whole atmoſphere of | 


the earth be involved in the zodiacal matter, or ſolar atmo. 
phere; yet it is thrown off both ways from the equatorial 
towards the polar regions. 

This is owing to a double cauſe; the firſt is the 
centrifugal force, arifing from the diurnal motion of the 
earth, which being greateſt at the equator, and gradually 
diminiſhing as you approach the poles, where it vaniſhes, 
makes greateſt oppoſition there, and not only hinders the 
entrance of the zodiacal matter into the earth's atmoſ- 


Phere, near the equatorial region, but turns it aſide into 


a courſe towards each pole; and M. Mairan does not 
queſtion but an aurora auſtralis might be ſeen at proper 
times in the ſouthern temperate zone, juſt as an aurora 


Borealis is in ours, and attended with fimilar phenomena, 


were there but attentive obſervers, 

The ſecond cauſe 1s the progreſſive motion of the earth in its 
annual orbit near one half of the year with the north pole 
foremoſt; and in the other half with the ſouth pole, moving 
thro' the zodiacal matter, | | 

The natural conſequence of which will be a heaping vp of 
matter, more on the polar than the equatorial or temperate re- 


ions: and this accounts in part for the declination of the centre 
8 P 


of the luminous arches, ſometimes near 10 degrees from the 
pole; the direction of this motion of the earth not coinciding 
with the direction of the axis of the earth at thoſe times. 

The dark circular ſegment, next the horizon, appearing like 
a heavy black cloud or miſt, is ſormed out of the denſeſt and 
ſpecifically heavieſt parts of the zodiacal matter, which in their 
deſcent muſt fink deepeſt into the carth's atmoſphere, _ _ 

I} ca 
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leaſt inflammable in their nature, while the rarer and lighter 
arts, which are more inflammable and luminous, if not actu- 
ally inflamed, form the arch or arches that lie above the dark 


ſegment. He ſpeaks of a fort de Pincendie, a place where the 


zodiacal matter collected together, and moving or paſſing thro? 


it, is actually turned into flame, Thus long trains of deſcend- 


ing zodiacal matter, arriving in their deſcent at this place, and 
being kindled, or at leaſt reflecting the light of that incendium, 
produce the ſeveral .columns or ſtreams of light that appear 
above, or behind the obſeure circular baſe, or luminous arches. 

The breaks, ſometimes viſible in theſe arches, are occafion'd 
by the deſcent and paſſage of ſeveral diſcontinued trains and 
flakes of the denſer and leaſt inflammable parts of the zodiacal 
matter, between the eye of the ſpectator and the luminous 
arch. | 

The various colours ariſe from a ſeparation of the rays of 
light ſrom each other, either by a fort of filtration in paſſing 
thro! medium's of different denfities, or by the divergence of 
the differently refrangible and colour'd rays ; or rather from 
the different celerities of thoſe rays, after the manner that the 


colours are formed in clouds near the horizon about the riſing 


or ſetting ſun. | 

The canopy, corona or glory formed in a compleat aurora 
borealis, by a concourſe of the rays of the matter of this phe-. 
nomenon, near the zenith of the place, he takes to be purely 
optical; a fimple appearance ariſing from a ſingular diſtribution 
of ſeveral] perpendicular columns, or trains of zodiacal matter. 
This exactneſs and regularity in the diſtribution makes it an 


uncommon phenomenon : So that among 100 auror boFeales . 


that have been obſerved, he has only met with 3 attended with 
a corona. ETD 

M. Mai ran takes notice of ſeveral appearances in nature, 
that ſeem to be explicable by his hypotheſis of a folar atmoſ- 
phere ; ſuch as the ebulæ, or lucid ſpots, obſerved among the 
fixed ſtars, the ſpots in the ſun, the atmoſphere and tails of 
comets, S... EE | 

The zebulæ are certain luminous ſpots or patches, which diſ- 
cover themſelves only by the teleſcope, and appear ro the naked 


eye like ſmall fixed ſtars. They are 6 in number, and accurately 


deſcribed in Phil. Tranſ. N 347. Some of them have no 
fign of a ſtar in the middle of them, and are properly nebule 5 
others have, and then they are call'd nebuloſe. They are 
look'd upon by ſome to be 1n reality nothing other chant 
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light coming from an immenſe great ſpace in the æther, thrg' 
which a lucid medium is diffus'd, that ſhines with its own pro- 


per luſtre, mak ing a perpetual uninterrupted day, by no means 


owing to the illumination of a central body, or ſtar. 

But M. Mai ran ſeems to be of another mind; and queries 
thus: Since the fixed ſtars are of the ſame nature with our ſun, 
may not ſome of them have atmoſpheres ſurrounding them, ſo 
Iuminous and extenſive, as to become vifible to us by a light 
eaſily diſtinguiſhable from that of the central body: And may 


not atmoſpheres of others be ſo denſe as well as luminous, and 


extenſive, as may ſuffice to obfuſcate the light of the ſtar in-. 


volved in it? And are not the nebuloſæ of the former ſort, and 
the nebulæ of the latter? The lucid ſpot in Andromeda's girdle, 
which after Hevelins M. Mai ran continues to call a nebuloſa, 
was found by M. Caſſini the elder to reſemble the zodiacal light 
in ſome circumſtances, and by M. Kirch to have ſuffer'd ſome 
changes, appearing and diſappearing by turns. 

M. Mairan obſerves by the way, that this ſpot was firſt dif. 
cover'd, not by M. Bullialdus in 1660, as is commonly be liev d, 
but by M. Simon Marius in 1612, who fully deſcribes it in the 
preface to his Mundus Foutalis. 

The luminous ſpace rourd the neouloſe of Orion's ſword, 
diſcover'd and deicrib'd by M. Huygens, M. Mairan takes to 
be an aſſemblage of the ſeveral atmoſpheres of the ftars, 
plainly viſible within that ſpace, and probably of ſome others 
that are conceal'd from our view. The irregularity of the ſhape 
is no difficulty, it ariſing from the different, and to us ſeemingly 
Irregular poſitions of the ir atmoſfiheres. He adds as a confir- 
mation of his hypotheſis, that the brightneſs and very figure of 
this ſpace have ſuffer'd ſome alterations fince M. Huygens's 
time: That one of the ſtars, de lineated by M. Huygens without 
any ſurrounding light, has ſince been found to have a pale light, 
like an atmo'phere, ſurrounding it. 

Is not the ſolar atmofphere liable to frequent fermentations, 
and ſubſequent precipitations of its groſſer parts towards the 
furface of the ſun? And are not the different degrees of bright- 
neſs and tran{parency owing thereto? Since the changes 1n our 
atmoſphere are not ſufficient to account for the non-appearance 
of the zodiacal light in ſome convenient ſeaſons and clear nights. 

May not the ſpots, of late ſo often obſerved in the ſurface of 
the ſun, be owing to theſe precipitat ions of the groſſer parts of 
the zodiacal light; ſince there ſeems to be ſome analogy or cor- 
reſpondence between the frequency, ceſſation, and * 
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theſe ſpots, with the ceſſation, returns, and appearances, of the 
zod iacal light? 't VIE z 

Are not the inferior planets, vig. Mercury and Venus, almoſt 
always immerſed in the zodiacal matter? And may not that be 
one reafon, why it is ſo difficult to obſerve ſpots in them? May 
not a Change 1n the denfity, or magnitude of the ſolar atmoſ- 
phere, be one reaſon why the aſtronomers at Paris have not 
been able to obſerve thoſe ſpots in Venus's diſk that have been 
taken notice of, and deſcrib'd by M. Bianchini at Rome, a 
little before, ſince the teleſcopes at Paris were of equal length 


and goodneſs? 


May not the augmentation of the quantity of matter in the 
earth and inferior planets by the continued accumulation of the 
zodiacal matter upon their ſurfaces, during a courſe of ſeveral 


ages, produce, among other things, ſome alteration in their pe- 


riodicel motions? | 

May not the atmoſphere and tail of a comet be owing to 
the zodiacal matter, which the comet during its paſſage thro* 
the ſolar atmoſphere intercepts, and afterwards carries away 
with it, in its aſcent from the ſun? | | 

Is not the earth ſafe enough from all danger of any inunda- 
tion, much more of an univerſal deluge, tho' it ſhould paſs 
thro' the atmoſphere, or tail of a comet? Since the effects of 
ſuch a paſſage can only be an aurora borealis, whoſe matter is 


not at all of a watery vaporous nature? A conflagration rather 


then an inundation might have been imagined to be the natural 
conſequence; but experience informs us, that jf this hypotheſis 
be admitted as genuine, our earth has been entirely plunged in 
this zodiacal matter, without any ſenſible heat attending it. 

Of Electricity; by M. Du Fay. Phil. Tranſ. Ne 43 7. 


* 


p- 258. | 


HE writings of Mr. Gray and Mr. Houksbee firſt put 


M. Du Fay on the ſubject of the electricity of bodies, 
and furniſh'd him with the hints that led him to the following 
extraordinary diſcoveries. | 

1. He found, that all bodies (metallic, ſoft or fluid ones ex- 
copted) may be made electric, by firſt heating them more or 
leſs, and then rubbing them on any fort of cloth: So that all 
kinds of ſtone, as well precious as common; all forts of wood; 
and in general, every thing he made trial of, was excited by 
heating and rubbing ; except ſuch bodies as grow ſofr by heat, 
as tne ' gums, which diſſolve in water, glue, and ſuch other 
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ſubſtances. It is alſo to be remarked that the hardeſt ſtones 
and marbles require more chaffing or heating than others; and 
that the ſame rule obtains with regard to the woods : So that 
box, lignum vitæ, and ſuch others, muſt be chaffed almoſt to 
the degree of burning; whereas fir, lime- tree and cork, require 
but a moderate heat. | | 


2. Having read in one of Mr. Gray's experiments in Phil. 


ranſ. N“ 422. p. 227. that water may be made electrical by 
holding the excited glaſs tube near it (a diſh of water being 
firſt fixed to a ſtand, and that ſet on a plate of glaſs, or on the 
brim of a drinking glaſs, previouſly chaffed, or otherwiſe 
warmed) M. Da Fay found upon trial, that the ſame thing 


happen'd to all bodies without exception, whether ſolid or 


fluid; and that for that purpoſe it was ſufficient to ſet them on 


2 glaſs ſtand, ſlightly warmed, or only dried; and then by 


bringing the tube near them, they immediately became electri. 
cal. He made this experiment with ice, with a lighted wood- 
coal, and with every thing he could think of; and he conſtantly 
remarked, that ſuch bodies, as of themſelves were leaſt eleQr:- 
cal, had the greateſt degree of electricity, communicated to 
them at the approach of te olaſs-tube. 

3. Mr. Gray ſays in Phil. Tranſ. No 417, p. 44- that bo. 
dies attract more or leſs according to their colours. This led 
M. Du Fay to make ſeveral very ſingular experiments. He 
took 9 ſilk ribbons of equal ſize; one white, one black, and 
the other ſeven of the 7 primitive colours; and having hung 
them all in order on the ſame line, and then bringing the tube 
near them, the black one was firſt attracted, the white one next, 
and the others in order ſucceſſively to the red one, which was 
attracted leaſt and the laſt of all. He afterwards cut out 9 
ſquare pieces of gauſe, of the ſame colours with the ribbons; 
and having put them one after another on a hoop of wood with 
leaf-gold under them, the leaf-gold was attracted thro' all the 
coloured pieces of gauſe, but not thro' the white or black: 
This at firſt inclined him to think, that the colours contributed 
much to electricity: But 3 experiments convinced him of the 
contrary ; the firſt, that by warming the pieces of gauſe, neither 
the black nor white pieces obſtructed the action * electrical 


tube more than thoſe of the other colours: In like manner, the 
ribbons being warmed, the black and white were not more 
ſtrongly attracted than the reſt. The ſecond is, the gauſe and 
ribbons being wetted, the ribbons were all equall attracted, 


and all the pieces of gauſe equally intercepted the action of 
5 electric 


electric bodies. The third experiment is, that the colours of a 
priſm be ing thrown on a piece of white gauſe, there appeared 
no differences of attraction: Whence it follows, that this diffe- 
rence proceeds not from the colour, as a colour, but from the 
ſubſtances employed in the dying: For, upon colouring ribbons, 
by rubbing them with charcoal, carmine, and ſuch other mat- 
ters, the differences proved no longer the ſame. 

4. Upon communicating the electricity of the tube by means 
of a pack. thread, after Mr. Gray's manner, he obſerved the ex- 

riment ſucceed the better for wetting the line; and that it may 
1 on glaſs. tubes inſtead of ſilk-Iines: This experi- 
ment he made in a garden at 12 56 foot diſtance, tho' the wind 
was high, and the line made eight returns, and paſſed thro two 
different walks: By means of two filk loops he adjuſted two 
lines in ſuch a manner, that their ends were but a foot diſtant 
from one another, and he remarked that the electric virtue was 
ſtill communicated : Mr. Gray had Phil. Tranſ. N“ 426. 
p. 431 done the ſame with rods. | 


5. He ſuſpended a child on ſilk lines, and made all the ſur- 
priſing experiments deſcribed by Mr. Gray: But having tried 
the ſame experiment on his own body in the ſame manner, he 
obſerved ſeveral things very remarkable. 1. When he took the 
5 or ſtand, on which the leaf - gold was laid, into his 

and, neither his other hand, nor face, had any attraction: But 
if another perſon came near him, that other would attract it 
with his face, his hand, or even with a ſtick. 2. While M. Du 
Fay was ſuſpended on the lines, if the electric tube was brought 
near one of his hands, or legs, and then another perſon ap- 
proached him, and paſſed his hand within an inch, or there- 
abouts of his face, legs, hand or cloaths, there immediately 
iſſued from his body one or more pricking ſhoots, with a crack- 
ling noiſe, cauſing a little pain in both, like that from the ſud- 
den prick of a pin, or the burning from a ſpark of fire, and as 
ſenſibly felt thro' one's cloaths, as on the bare hand or face; 
and 1n the dark theſe ſnappings are ſo many ſparks of fire: But 
they are not excited if a bit of wood, cloth or any other matter 
than a living body be pafſed over the perſon ſuſpended on the 
lines, unleſs it be a piece of metal, which very nearly produces 
tne ſame effect. Any other living animal doth the ſame, if put 
on the lines, and firſt the tube and then the hand be applied 
near it. But it is otherwiſe if the experiment be made with the 
carcaſe of an animal; for, then one only perceives, if it happen 
in the dark, a ſtill uniform light, without ſnappings or ſparks, 
Arr2 6. On 
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6. On making Otto Guerike's experiment, which is to re. 


pel a down-feather by an excited ball of ſulphur, M. Du Fay 
perceiv'd the ſame effects produced not only by the tube, but 


by all electric bodies whatever: And he diſcovered a very 
fimple principle, which accounts for a great part of the irre- 


gularities, that ſcem to accompany moſt of the experiments 


on electricity; which is, that electric bodies attract all thoſe 


that are not fo, and repel them ſo ſoon as they become elec. | 
tric, by the vicinity or contact of the electric body: Thus 
leaf: gold is firſt attracted by the tube, and acquires an elec- 


tricity by approaching it, and of conſequence is immediately 
repell'd by it; nor is it re-attracted, while it retains its elec- 
tric quality: But if, while thus ſuſtained in the air, it chance 
to light on ſome other body, it immediately loſes its electri- 
city, and conſequently is re- attracted by the tube; which, 
after having given it anew electricity, repels it a ſecond time, 
which continues ſo long as the tube keeps its electricity. 
Upon applying this principle to the various experiments 0 
electricity, it clears up a number of obſcure and puzzling 
facts: For, Mr. Hauksbee's famous experiment of the glaſs 
globe, in which filk threads are put, is a neceſſary conſe. 
quence of it: When theſe threads are ranged in form of 
rays by the electricity of the ſides of the globe, if the finger 
be brought near the outfide of the globe, the filk threads 
within fly from it ; which happens only becauſe the finger, or 


any other body applied near the glaſs globe, 1s thereby ren-. 


dred electrical, and conſequently repels the filk threads, 
which are endowed with the like quality: And in the ſame 
manner may one account for molt of the other phenomena; 
which ſeem inexplicable without attending to this principle. 
7. M. Du Fay hit by chance on another principle, more 
univerſal and remarkable than the preceeding, and which 
throws a new light on the ſubject of electricity, and is thus: 
There are two diſtinct electricities, very different from one 
another; one, he calls vitreous electricity, the other, reſi- 
nous electricity: The firſt is that of glaſs, rock-cryſtal, pre. 
cious ſtones, hair of animals, wool, Sc. The ſecond, that of 
amber, copal, gum-lac, filk, thread, paper, c, The cha: 
racteriſtic of theſe two electricities is, that a body of the v1- 
treous electricity, for inſtance, repels all ſuch as are of the 
ſame electricity with it; and on the contrary, attracts all 
thoſe of the reſinous electricity; fo that the tube, made 
electrical, will repel glaſs, cryſtal, hair of animals, 4 
ä . 
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when alſo rendred electical; and attract filk, thread, paper, 
&c. tho' rendred electrical hkewiſe : Amber on the con- 
trary will attract electric plats, and other matters of the 
| fame claſs, and repel gum lac, copal, filk, thread, &c. Two 
filk ribbons, rendred electrical, will repel each other; two 
woolen threads* wilt do the like; but a woolen thread and 
a filk thread will mutually attract one another. This prin- 
ciple very naturally explains, why the ends of threads, of 
flk or wool, recede from one another in form of a pencil or 
broom, when they have acquir'd an electric 22 From 
this principle one may with the ſame caſe deduce the ex- 
planation of a great many other phenomena. 

In order to know immediately, to which claſs of eleQri. 


city any body belongs, you need only render electrical a 


filk thread, which is known to be of the reſinous claſs, and 
ſce whether that body, rendred electrical, attracts or repels 
it: If it attracts, it is certainly of the vitreous kind of el- 


electricity; if on the contrary it 9 it is of the ſame kind 


of electricity with the ſilk, 3. e. of the reſinous. M. du Fay, 
likewiſe obſerved, that communicated electricity retains the 


ſame properties; for, if a ball of ivory, or wood, be ſet 


on a glaſs-ftand, and this ball be rendred electric by the 
tube it will repel all ſuch matters, as the tube repels ; 
but if it be excited by applying a cylinder of gum-lac 
near it, it will produce quite contrary effects, vig. pre- 
ciſely the ſame as gum-lac would produce. To ſucceed in 
theſe experiments it 1s requiſite, that the two bodies brought 
near each other, to diſcover the nature of their electricity, 
be rendred as electrical as poſſible ;, for, if one of them 
was not at all, or but weakly excited, it would be attracted 
by the other, tho' of that fort that ſhould naturally be re- 
pelled by it: Eut the experiment will always ſucceed per- 
fectly well, if both the bodies are ſufficiently electrical, 


Experiments and Obſervations on balbous Roots, Plants, 


and Seeds growing in Mater; by Mr. Curteis. Phil. 
Tranſ. N“ 432. p. 26). | 8 5 
R. Curteis took a couple of common penny garden 
pots, and corked up the holes at the bottoms: he 
painted the pots, and puttied the corks, that no water might 


drain thro? ; then he had a couple of boards, cut to fit the 


tops of the pots, bored with ſcyven holes at equal diſtances, 


to 
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to place his bulbs in, and Iikewiſe as many ſmall holes for 
placing of ſticks, to tye the ſtems of the flowers to : He then 
lanted hyacinth, narcifſus's, tulips, and -junquils, ang 
filled tbe pots with water up to the board, ſo that the bulbs 
ſtood only upon the water, where they blowed very well, 
and made the fineſt appearance, beyond any flower-pots that 
could be dreſſed by gathered flowers. After the bloom was 
over, he ſet them out in his garden, as not worth preſerving ; | 
where they ftood till towards Mid/ummer, and he took ng | 
farther care than giving them at times freſh water, as it 
erſpired or evaporated ;z and when the rains filled the pots, 
e emptied them down to the boards again; but the bulbs 
ſhrinking, ſome of them ſlipp'd thro? the holes, down to the 
bottom of the pot; and about Midſummer when their leaves 
hegan to grow yellow, he went with a deſign to pull them 
up, and throw them away; but he was ſurpriſed to find the 
bulbs buried in the water, grown firm, and too large to be 
drawn back thro? the holes, being ſound and fit for blowing 
the next year, and increaſed in off-ſets : This put him upon 
another experiment of blowing his bulbs under water ; which 
he found anſwer beyond expectation ; for they rather out. did 
thoſe, that grow in the ground, in the ſtrength of their 
ſtalks, clearneſs of their bloſſoms, laſting of their bloom, 
and the difference of their ſeaſons ; which may be ſo ma- 
naged, according to the warmth of the rooms, they are 
kept in, as to have the ſame ſorts in flower from Chr:/maſs 
till the natural time of their bloom in the open ground, which 
is March and April. DEE, nd 
But finding it very troubleſome to keep the boards fixt un- 
der water, he thought lead might anſwer the purpoſe better; 
whereupon he procur'd ſome ſheet lead of . 4 pounds 
to the foot, cut ſo as to fit his pot, and made holes in it 
proportionable to the bottoms of his bulbs, and likewiſe ſmall 
holes to fix ſticks for the ſupport of the leaves and ftems of | 
the flowers ; he put a little coarſe ſand in the bottom of the 
Dots, thinking it would ſupport the ſticks, and keep them 
teady : But when he came to make ule of the ſticks, the 
ſand gave way. He then made falſe bottoms with lead, 
and cut holes oppoſite to thoſe in the top, which anſwer'd 
his purpoſe. Upon taking up the bulbs to put in theſe falſe 
bottoms, he found the ſand had corroded the fibres, and 
changed them all like iron-mould, that he thought they were 
ſpoil'd ; but rincing them in 2 or 3 wateres, it came clear 
| Ott, 
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off, and on fixing his falſe bottoms, and placing the bulbs 
in their holes, and filling them up with freſh water, they 
recover'd, and never changed again in the clear water, but 
thriv'd and put forth their flowers very kindly ; tho' by the ex- 
periments he had tried, before he could fix them right, 
he had often planted and tranſplanted them. But he found 
afterwards that glaſs jarrs of the form repreſented in PI. XIII. 
were more convenient, both for ſeeing the progreſs the roots 
made, and for knowing when they want to be clean d. 
Fig. 1. Pl. XIII. repreſents one of theſe glaſs-Jarrs, con- 
taining the following flowers. 


1 Golden ſan tid 
— ä © Nar ciffus's 


3 Keyſers jewely _ 
4 Pulchra Hyacinths 
5 Janus 355 


Fig. 2. repreſents the profile or ſection of the ſame jarr; 
a the ſticks to tie up the leaves and ſtems of the flowers; 
b the upper lead with holes to ſupport the bulbs and ſticks; 
c the under lead with holes to keep the ſticks ſteady. 

By ſeveral experiments on dried bulbs, and thoſe that 
were taken freſh out of the ground, he finds the dried 
ones do beſt: For, thoſe taken growing out of the ground, 
being full of moiſture, will not ſo ſoon upon changing the 
element, agree with a new one; the fibres. they had ſtruck 
in the ground always rot, and they muſt make new ones in 
the water, whereby they require a Jong time before they 
can recover themſelves enough to flower. 'The bulbs will 
not rot; yet they will not be ſo ſtrong, as thoſe pur into the 
water when dry, which fill themſe]ves with moiſture by 
degrees: Therefore, when he plants his bulbs, he ſets them 
at firſt on the top of the water: For, he found by 2 or 3 
experiments, that thoſe planted under water did not puſh out 
their fibres ſo ſtrong, as thoſe ſet upon the water ; the reaſon 
of which he takes to be, that they were filled with water 
too ſoon ; whereas thoſe ſet upon water attracted it by de- 
prees, and ſo made both the fibres and bulbs grow ſtronger; 
and then about 5 or 6 weeks after planting them, as the 
fibres puſh out, he gradually fills the water higher and 
higher, till the whole bulb he cover'd ; and ſo keep thaw 
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till the bloom is over, and the ſeaſon for drying them re- 
turns. | | Tf 
He was ſurpriſed at one obſervation, viz. two of bis 
hyacinths were mouldy, which would canker' and eat 
holes thro' ſeveral of the coats or ſcales; this he picked 
and cleaned ſeveral times; but ſtill it ſpread farther and 
farther : but ſoon after they were cover'd with water, he 
could perceive them heal by degrees, till they became 
perfectly ſound, and blew their flowers as kindly, as thoſe 
that had continued perfectly ſound. | 3 

By another experiment he tried what bulbs would do if 
kept all the year round under water: He left in water a 
Narciſſus, a hyacinth of Peru, and ſeveral junquils, that 
were planted in October 1732; and which became as ſound 
and ſtrong, as thoſe he took out and dried, and promiſed 


fair for a bloom; he obſery'd that their old fibres do not 


rot, till they are ready to puſh out new ones. 


* 
. 


Another obſervation ſeems worthy of notice ; one of his 


double byacinths, commonly call'd Keyſer's jewel, brought 


2 pods of ſeed to maturity, which he has blow'd for 14 or 1; 
years ſucceſſively in the ground, and could never find them 
make any thing towards ſeeding ; and be has reaſon to 
think that ſeveral other bulbs would have ſeeded, if he had 


taken timely care of them; but he did not perceive it, till 


it was too late. | | 5 

Mr. Miller in Phil. Tranſ. Ne. 418. intimates that 
bulbs ſet in glaſſes grow weaker. and ſhould be renew'd 
every year with freſh ones; but Mr. Curteis oblerves, by this 
way of raiſing them under water, that at their taking up, 


they are as large and ſome of them ſtronger than when they 


were planted, and if they be dried at e proper ſeaſon, will 
produce a ſecond year as well as freſh ones. | fs 

Mr. Curteis likewiſe planted ranunculo's and anemone roots, 
which grew and ſhot up the ſtems of the flowers very ſtrong; 
but the buds of the flowers were blaſted, which he 1s apt to 
think happened from their being crowded too much, baving 
no convenience to give them freſh air enough. 

He alfo planted auricula's and pinks ; the; pinks flower'd, 
but the auricula's were not ſtrong enough; both of them 
were ſtill growing, and he was in expectation they would 
blow next ſcaſon. | 5 | 


He 
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He alſo tried ſeveral ſhrubs, as roſes, jeſſamines and honey- 
ſuckles; which all grew and ſhot out freſh fibres; and the 
role tree made '6 ſtrong buds for bloſſoms, but accidentally 
ſetting them out in a hot ſun-ſhiny day in April, they were 
all ſcorch'd up, that they came to nothing. He obſerv'd 
that ſtrong ſuckers cut off 2 or 3 inches under ground, 
without any fibres, grew the beſt. 55 

By another experiment he was willing to try what the 
ſucculent plants would do in this way: He took a leaf of the 
opuntia or Indian fig, and laid it by to dry 3 weeks or a 
month, till it had Joſt all its moiſture, and was nothing but 
a dried ſkin : He then planted it in water in the beginning 
of July, and Tied it to a ſtick that was fixt in one of his 
leads; and he filled the pot ſo, that the bottom of the leaf 
was 7 of an inch in the water; in about a month's time the 
leaf filled, ſtruck out fibres and put forth a freſh leaf, which 
was growing, and making as much progreſs as ſuch a plant 
would do in the earth, in the ſame ſpace of time. 1 

Dr. Mortimer told Mr. Curteis he had placed beans upon 
water, which bloſſomed and podded : This put the latter 
upon trying the experiment with them, and peaſe at the 
ſame time. He planted 6 beans in a pot, and fixed ſticks in 
it to ſupport the ſtems as they grew; they bloomed as freely 
as thoſe planted in the ground, but did not pod ſo well, 
having not above a pod or two on cach, which came to 
perfection, and ripened their ſeed ; but this might happen 
for want of a little more experience: The peaſe, which were 
of the dwarf ſort, grew a little too much, and only put out 
3 or 4 bloſſoms at the extremity of the tops, but every bloſ- 
tom brought a peaſe-cod, and ripen'd its ſeed. 

This growth of the beans and peaſe made Mr. Curteis 
imagine that other ſeeds would ſucceed in the fame manner, 
knowing they would chip upon being laid for a little time in 
water, or in a moiſt place: The only difficulty was to invent 
ſome thing proper for their ſzpport in growing, The firit 
thing he tried was þoring very little holes in a piece of lead, 
fixt in a pot, and ſowing the ſeeds thereon : He found they 
would ſprout; but as the water evaporated, filling in freſh 
mov'd the feeds from their places, that they could not fix 
themſelves to turn the radicle down into the water : He then 
tried row or hemp, and ſpread it on the lead, which he 
found anſwer the purpoſe of ſupporting the feed, which 
by that means grew; and the radicle taking hold of the 

Vor. IX. 1; S1 | tow 
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tow, it was enabled to throw up its plume or ſhoot z he then 
tried ſeveral ſorts of ſmall ſeeds, and found they would all 

row, tho' he made the experiment about Chriſtmas: But 
bo found the tow diſcolour'd the water, and gave an offen- 
five ſmell, and that the ſeed did not thrive kindly : He then 
tried wool and cotton; the cotton being too buoyant, would 
not anſwer the purpoſe ſo well: But wool, when juſt buried 
in water, being like a jelly, and not drying ſo ſoon on the 
top, even tho' the water has left it, entirely anſwers the 15 
poſe as well as ſowing them in the earth; and if the ſeed be 
good, will keep clean for 2 or 3 months: For, this way of 
ſowing will diſcover whether the ſeed be mixed with old 
ſeed. He ſow'd ſeveral ſorts of ſallad ſeeds in this way, and 
they came to as great perfection, as thoſe of the ſame kind 
rais d in hot beds: And thus they may be produced in any | 
room or garret, early in the ſpring; and ſo on till late in au- 
tumn, and the cold weather comes in; and afterwards in the 
middle of winter, in a room where a conſtant fire is kept, 
He had ſeveral ſallads in ſpring, 1733, and the autumn fol- 
lowing, by ſowing different ſorts every week one under ano- 
ther, in ſmall halfpenny pots; as lettuce, creſſes, white 
muſtard, rape, and raddiſh, which in a fortnight after ſowing 
would be fit to cut: Sv that keeping a proper ſucceſſion, he 
had every week a tolerable ſallad for 2 or 3 perſons. 

His way of ſowing theſe ſecds is to have a piece of lead 
bored full of holes, and made to fir the pot, about half an 
inch below the top; then filling it with water, he takes a lit- 
tle clean wool and ſpreads it even and thin, upon the ſurface 
of the Jead, quite home to the fides of the pot, which will- 
then look like a jelly ; if there be roo much water, he pours 
it off, till the wool only appear cover'd or filled with water; 
then he ſows the ſeed pretty thick, and in 48 hours it will 
begin to chip; and in a fortnight after ſowing will be fit to 
cut for a ſallad. | 
He obſerved from ſeveral experiments, that any of theſe 
plants tranſplanted out of the earth into water would not 
thrive kindly ; but thoſe raisd in water may be tranſplanted 
into earth; ſo that this method of raifing ſeeds in water 
may be of uſe ina dry ſeaſon, to be pricked out into the 
earth, tho' they will not come up in ſuch a ſeaſon, if ſown in 
the ground ; yet tranſplanted from water they will take as 
freely to the earth, as if rais'd in it. . 


 Mr/ 
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Mr. Curteis thinks that from the foregoing experiments in 
water, we may come at a better way of planting in the earth, 
eſpecially ſome roots, which are apt to rot in the ground, as 
anemone's, ranunculo's and hyacinths ; and that from an obſer- 
vation he frequently made, but never before took notice enough 
to improve it; which is, that he bas often {een a bulb drop'd 
by chance upon the ground, ſtrike out fibres ſtronger and more 
numerous than thoſe planted in their uſual depth of earth would 
do, The uſe he would make of this obſervation 1s, that when 
he plants his bulbs, he takes out the earth of the bed; he de- 
ſigns to plant, as deep as the bulbs or roots are to ſtand when 
planted, and he places his bulbs on the ſurface, till the moiſture 
of the earth ſhall have attracted their fibres, and. they begin to 
ſnoot up their plume ; and then by degrees he covers them over 
to the thickneſs of mould, that they ſhould ſtand in; by which 
means they will be in no danger of rotting, after they have got 
ftrong fibres : For, when we plant theſe bulbs or roots, it is 
generally either too wet or too dry; if it be a wet ſeaſon, the 
bulbs are too ſoon ſaturated with moiſture, which rots them ; 
and if it be too dry, 'they lie ſo long, before they can attrat 
moiſture enough to make them vegetate, that they grow 
mouldy, and are render'd dry and hard as a piece of ſtick ; fo 
that the firſt rain infallibly rots them. wo 

N. B. Theſe experiments were made without the benefit of 
any ſun, all his windows lying open to the north... 

As theſe experiments have open'd a new ſcene. of knowledge 
in the vegetable world, and may be of great uſe in natural phi- 
loſophy, and particularly improve the art of gardening ; it is to 
be hoped the curious will carry on the enquiry, as they have 
leiſure and opportunity. | 85 : | 

Directions for planting bulbous roots in pots or glaſſes of 
water. | 

When the leaden falſe bottoms are fixed down tight, within 


2 or 3 inches from the. bottom of the pots (which is only de- 


ſigned to hold the ſticks ſteady that are to ſupport the teaves and 
items of the flowers) lay on the lead, which is to ſupport the 
bulbs, placing the notched part oppoſite to that in the falſe bot- 
tom, as near as the ſticks, when placed, will ſuffer it; then 
place your bulbs 1n each hole, and fill in water up to the lead, 
which will then touch the bottom of the bulb ; and as the wa- 
ter evaporates or perſpires, keep it filled to that height, till the 
vulbs have ſtruck their fibres pretty ſtrong into the water, which 
may be in a month or 6 weeks ; 22 fill in water about half 5 
1 5 inc 
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inch above the lead, and by degrees as the fibres ſtrengthen, and 


the plume or head ſprouts, fill it higher and higher till the 
bulbs be entirely buried under water, which muſt be continu'd 
till the ſeaſon for drying thern returns. | „ 

But you muſt obſerve at the planting the bulbs to clean them 
very well from any foulneſs they may have at their bottoms, by 
ſcraping them with the point of a knife, till the ſound part of 
the bulb appear; and likewiſe clear them of all their looſe 
ſkins, and even the brown ſkin, till they appear white; which 
otherwiſe will diſcolour and foul the water that ſhould be kept 
as clear as poſſible; and for this reaſon, the notches in both the 
leads are contrived, that upon ſhifting all the water out of the 
Pots, if there happen to be any ſediment, by ſhaking the pots 


once or twice as it is pour'd off, all the foulneſs may come with 


it: But this ſhifting of the water need not be done but once or 
twice in a winter, or whenever you ſee occafion by the diſco- 
Jouring or foulneſs of it; and at the ſame time it will be ne- 
ceſſary with a painters bruſh to clean off all ſlimineſs adhering 
to the ſides of the pots and bulbs, and rince them well, by 
pouring water on them at a little diſt Ace: By this method they 
may be kept perfectly clean; and at any time when the out ward 
{ſkins of the bulbs looſen and begin to decay, clear them off, 
otherwiſe they would occaſion foulneſs; and whenever you ſee 
duſt ſwimming on the ſurface of the water, fill the pot full, 
and let it run over, which will carry it all of; and then pour 
off the water to its uſual height. : | | 

N. B. Plant bulbs of equal bigneſs, at leaſt in height to- 


gether in the ſame por, that they may have the fame benefit of 


the water; therefore, Mr. Curteis plants narciſſus's and hya- 


cinths, and bulbs of that ſize together; tulips and junquils, &. 
by themſelves; and. crecus and ſnow-drops, .&c. by themſelves. 


The Caſe of a Man vho was poi ſon d by eating Monks: 
hood or. Napellus; by Mr. Vincent Bacon. Phil. Tran. 
Nez. p. 287. 43 — e W WL 

A BOUT 12 at night Mr. Paton was call'd to one John 
CM Crumpler, a filk weaver, in Spittlefields ; when he came 
into the room, he found him Iying on the bed, with his head 
ſupported by a by. ſtander, his eyes and teeth fixt, his noſc 
pinch'd in, his hands, feet and forehead, cold, and all in a cold 
ſweat; no pulle to be perceiv'd, and his breath ſo ſhort 28 
ſcarce to be diſtinguiſh'd : Upon enquiry Mr. Bacon was told 


that he had been very well all day, and about 8 had cat a ver) 


hearty 
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hearty ſoppet of pork, and a ſallad dreſt with oil and vinegar; 
that immediately after he began to find an indiſpoſition: That 
the ſallad conſiſted of common ſallad herbs, bought at a ſtall in 
the market, except ſome ſalary, picked out of their own gar- 
den. Mr. Bacon ſuſpecting that he had been eating ſome poi- 
ſonous herb, afk'd if he found in the beginning of the diſorder 
any inclination to vomit? And he was told, none; but that when 
he found his illneſs come upon him with great violence, he 
thought himſelf poiſon'd; and forthwith drank a large quantity 
ot oil, about a pint in all; and after that loaded his ſtomach 
with carduus-tea till he vomited; and tho' he threw up the 
greateſt part of his ſupper, yet the ſymptoms Fill increas'd, 
which made Mr. Bacon be ſent for: But before he could get to 
him, things were come to the extremity above-deſcribed : Hav- 
ing nothing at hand but à tea ſpoonful or two of ſpirit of harts- 
horn, he forced open his teeth with the handle of a ſpoon, and 


as his head was reclined, he pour'd the ſpirit into his mouth, 


which rous'd him a little and firſt ſet him a coughing, and next 
a vomiting : Mr. Bacon took the advantage of the little ſenſe 
that was returned, and continued plying the patient with carduus- 


tea, till he had vomited ſeveral times more; but be could not 


hinder his ſwooning often between the times of reaching, tho 
he gave him after each time 40 or 50 drops of /a volatile & 
Tinctur. croc. aa p. &. in a glaſs of wine; the patient at length 
began to find a working downwards, as he afterwards expreifd 
himſelf, which was follow'd by a ſtool ; after which he vomited 
2 or z times more, and then he ſaid his head was ſo heavy, and 
his ſtrength and ſpirits ſo exhauſted, tho' his ſtomach and bow- 
els were much eaſier, that he muſt needs lie down: His pulſe 
was then a little returned, tho? very much interrupted and irre- 
gular, ſometimes beating 2 or 3 ſtrokes very quick together; 
and then making a ſtop of as long or a longer time than the 


preceeding ſtrokes together took up. Having obſerv'd that 


what he had laſt vomited was little more than the pure carduus- 
tea, Mr. Bacon gave him a draught made of Ag. Epidem. 
Ther. Androm. Conf. Alkerme, c. and gave orders to make 
him ſome ſack whey to drink between whiles, ſometimes alone, 
and in caſe of great faintneſs, with ſame of the abovementioned 
drops. It being near 1 o'clock, Mr. Bacon left him; and cal- 
ling to ſee him next morning, he found him much better: The 
patient had lain awake, tho' ſtill an hour or two after he left 
hin; but being very cold and chilly had a great deal of cover- 
ing laid upon him, and then he had a kindly warmth come 

. 1 over 
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over his limbs, ſucceeded by a moderate ſweat, and then + 
quiet ſleep of 4 or 5 hours from which he waked very much 
refreſh'd : His ſenſes had never fail'd him but during the ſwoon- 
ings. Mr. Bacon could ſee none of the fallad- but the ſalary, 
which being the produce of their own garden, the boy who 
gathered it the evening before, was order'd to fetch ſome more 
of the ſame; he preſently brought a ſpecimen, which Mr, 
Bacon took to be the common Monks-hood of our gardens, cal. 
led by Mori ſon in his Prelud. Botan. Aconitum ſpicd florun 
fyramidali. . Sox ad | 

Ihe alterations the patient found in himſelf after eating it, 
and the manner they came on, were as follows: The firſt ſymp. 
tom was a ſenſation of a tingling heat, which not only affected 
his tongue but his jaws ; ſo that his teeth ſeemed looſe, and his 
cheeks fo much irritated, that the people about him, nay even 
his looking glaſs could ſcarce perſuade him, but that his face 
was ſwell'd to twice its proper ſize: This tingling ſenſation 
ſpread itſelf farther and farther, till it had taken hold of his 
whole body, eſpecially the extremities; he had an unſteadineſs 
in the joints, eſpecially of the knees and ancles, with twitch- 
ings upon the tendons, To that he could ſcarce walk a-croſs the 
room; and he thought that in all his limbs he felt a ſenſible 
ſtop or interruption in the circulation of the blood; and that 
from the wriſts to the finger ends, and from the ancles to the 


toes there was no circulation at all; but he had no ſickneſs or 


diſpoſition to vomit, till he took the oil, Cc. Afterwards his 
head grew giddy, and his eyes miſty and wandering; and next, 
a kind of humming or hiſſing noiſe ſeem'd continually to found 
in his ears, which was follew'd by the abovementioned /n 
Cds. | 

been out of order, and not then perfectly recover'd, eat but ſpar- 
Ingly, but took this ſuppos'd falary along with the other herbs; 
and felt and complained of all the ſame ſpmptoms, but in a 
leſs degree than the man had done. She would not be pre- 
vail'd on to vomit, but only took the cordial draught above de- 
ſcribed : The man became quite well, but the woman continu'd 
ſtill out of order: And yet there was not put into the whole 


iallad more than what grows upon one of the roots, 


A woman, who had ſupped with the patient, having before 
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Auroræ Boreales obſerved at Witemberg in 1732; by N. 
Weidler. Phil. Tranſ. N* 432. p. 291. Tranſlated from 
the Latin. | 435 

E b. 18. 1152, O. S. about 9 in the evening, the ſky ſerene, 
there appeared an aurora borealis : For, at that time a 
black arch, whoſe, middle was 20 degrees high, was ſeen in the 


north, where a little before, that fame evening, the ſky was ob- 


ſerved ſerene, The part of the heavens over the black arch was 
white, and from it at times, ſhot forth the uſual radiations of 
the lumen boreale, or the luminous pyramids; as alſo very thin 
white vapours, like ſmall clouds, were carried with a ſwift mo- 
tion towards the vertex, Oo | 
At 10 o'clock the motion of the luminous matter ſeemed to 
ceaſe for ſome time; yet preſently from that white part of the 
heavens white undulating vapours iſſued; but the repreſentation 
of a canopy near the vertex was not ſeen. | | 
At zo minutes after 10, the white faſcia of the dark arch 
_— but the bright vapours came out from it more 
aringly. | 
The inks pyramids aroſe on both ſides near the north 
point; but the fluctuating vapours were more frequent towards 
the weſt : The air was all the time ſtill and calm. 
Oct. 12, 1732, O. S. immediately after 6 in the evening, 
there again appeared an aurora borealis; namely a dark arch 


was expanded between NN W. and NE. Above the arch 


there was a remarkable bright ſpace of the heavens, about 10 
degrees broad, but not exactly expreſſing the figure of an arch. 
The broader portion declined about 10 degrees from the north 
to the weſt ; and from thence, as from the fountain of the lu- 
minons matter, at 30 minutes after 6, many white pyramids 


iſſued, which almoſt reached the very zenith; ſome of them 


were red and vaniſhed ſoon; one in particular, extended between 
the Crown and Hercules, continued for a longer time up to the 
very zenith: M. Weidler obſerv'd only one radiation to the N. E. 
In a quarter of an hour this ſport ive ſcene was ended. The 
clouds, which before ſtood unmoved to the weſt, driven by a 
loutherly wind, were diffuſed, and tended to the eaſt: Yet 
under them to the eaſt the bright part continued, and the black 
arch was ſet below the horizon; the white arch that was over 
the black one, deſcended together with the clouds below the 
horizon; and both the darkneſs and the thin clouds being . 

puated, 
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pated, at ) o'clock the ſky became on all hands ſerene : Yet all 
that night a thin light poſſeſs'd the northern part of the horizon. 

Befides theſe, which M. Weidler himſelf obſerv'd; there 
were likewiſe other lumina borealia, but not ſo bright, on the 
10th of Mar. 13th of Apr. 11th and goth of Aug. 173; 2, 
O. S. but as to their particular phenomena he had no certain 
account, Br, E 

By theſe and other obſervations M. Veidler had taken of this 
northern light, he was more inclined to Dr. Halley's ſurmiſe, 
that its ſeat is about the magnetic pole; or at lesſt that its mo- 
tion is in ſome meaſure gaverned and determined from thence, 

As to the effect of the aurora borealis, it does not hitherto 
ſufficiently appear; only M. Weidler oblerv'd that generally one 
or more very clear days immediately ſucceed it. The Swedes 


and Norwegians, to whom this phenomenon frequently appears, | 


are ſaid to have learned by long experience, that the northern 
light, when it ſhines more frequently about the beginning of 
autumn, portends milder weather and a plentiful harveſt ; on 
which ſcore, they commonly call it Kornmod, i. e. he ripentng 
cf corn. They likewiſe reckon its frequency in winter to 
preſage and indicate ſevere cold ; as M. Leopold gives Dr. Wood- 
ward an account in his Relatio epiſtolica de itinere ſuo Suecico, 
p. 19. Edit. Lond. Anno 1) 20. To the former hypotheſis 
agree the experiments taken at Witemberg in autumn 1731: 
For, on the ꝗth, 5th, 8th, 10th and 2 3d of October 1731, N. 8. 
a very frequent and bright lumen boreale was obſerved, which 
was ſucceeded by ſuch ſeaſonable weather, that corn and fruit 
were very plentiful in 1722. 


Of the deſtroying the Caterpillars and Locuſts, hat | infeſted 
rhe neighbouring Parts of Witemberg ; by the ſame. Phil. 
Tranf. Ne 432. p. 294. Tranſlated from the Latin. 


A the particular obſervations of tbe year 1732, the 
\ following is worth mentioning, namely, the deſtroymg 
the caterpillars and locuſts, that ſor ſeveral years before bad in 
a melancholy manner eat up the fruits of the earth in the nor- 
thern parts of the circle of Saxony, the Marckt of Branden 
burgh, in Luſatia, and probably in other places. In fprins 
1732 both theſe ſorts of inſects were produced in incredible 
numbers. The caterpillars in ſeveral places ſoon deſtroyed all 
the leaves both of barren and fruit trees; and the locuſts like. 


wiſe threatned again the greateſt deſtruction to the fruits of the 


eart 
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earth as the preceeding years: The cauntry people, therefore, 


began to dig ſeveral 'pits, and gather the 'Jocufts that hzd'ndt 


ſtrength enough to fly, into them, and ſo cover them with 
earth and Kill them. . SEAL 41 12 WY 134 175 8113 


But this contrivance would have beem of little avail, had not 
theſe inſects been providentially weakened and 'deffroyed by 
ſome inclemencies of weather; in Yuck mantier that They à 
ſoon periſhed the beginning of rhe ſurmer,” before they could 
propagate : For, after that the Kindly hear uf the fun '4bobr'tHt 
beginning of April, 1732, O. 8. had invited them from their 
nets ſooner than ordinary, and this heat was ſucceeded by a 
ſadden ſevere cold for ſome nights, as of the 15, 16, 17 and 18 
of April, and likewiſe by cold and plentiful ſhowers of rain on 
the 22. of Abr. and 19. of May; and afterwards by conſtant and 
plentiful rains about the Jatter end of May, and for the greateſt 
part of June and Zuly ;' on theſe accounts it was, that theſe 
noxious animals did not arrive to their uſual ſize and ſtrength 
of body: So that they were ſtill ſmall, about the beginning of 
June, and had not reach'd to that juſt proportion of their limbs, 
to which they uſually arrive about this time of the year. The 
locuſts, in particular, impatient of wet, were in the beginning 
of July found dead all over the fields; and many ot them, 
that had retired into the longer ſtalks of herbs and flowers, 
and had ſtuck cloſe to them of oe mouths, hung dead from 
them. That this, probably,, Wwz 
of the locuſts, appeats pretty evigent; becauſe we find by ex- 
perience, that this ſpecies of infe&ts* frequents the higher and 
drier grounds only, and neſte-there, and always avoid the low 
valleys. As to the ſhape of theſe locuſts, they were different 
from the green ones, commonly oblerved every year, in the fields 
and meadows, and which are few in number. The colour of the 
bead and back was black, and in ſome, grey, with yellow 
Ipecks interſperſed ; their belly was yellowiſh ; the mulcles of 
the hinder feet red; and when they were on wing, they looked of 
a purple colour. The bodies of moſt of them were not above x # 
inch in length; tho' in Aug. 173 1 M. Neidler obſerved ſome 
ſrivell'd up, to be upwards of 2 geometrical inches. In the 
lame month the male and female copulate, each dam contains 
upwards of $30 eggs, which they lay in holes made in the 
earth; and at the cloſe of - Seprember they dis upon them. 
. Weidler was told, that 4 years before, when they firſt came 
o theſe parts from Poland thro' Luſatia and the Marckt they 
dew high in the air in a body, in the middle of ſummer, 

VoL. IX. 13 „ | above 


was the dauſe of the deſtruction 
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above the tops of the houſes and turrets ; ſo that at a diſtancelh - 
they had the appearance of a cloud. On whatever place they = 
alighted, they covered it quite, and ſpread far and wide. They 
ſeemed to be fond of the more tender tops of the ears of corn, 
to gain which the better, they cut down the entire unripe ear; 
— this they did eſpecially in the night time. M. Weidler waz 
told by credible perſons, that in one night the ears of whole 
fields were cut down in ſuch manner, that in ſome villages the 
poor farmers had not even the ſeed they fow'd, 
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CORRIGEND 4. 


AGE 24. J. 18. for, there quuleus r. the equuleus. P. 28. 
1.38. for nations r. notions. P. 222. J. 28. for acid r. acrid. 
P. 232. J. 28. for timer r. times. P. 474. for reged r. rigid. P. 47. 
J. 12. r. from mint and ſweet ruſhes of Ceylon and from Southern- 
wood, ibid. J. 17. for Mace d. r. mace. P. 478. 4. 1. for there 
r. three. ibid. J. 20. dele an > 
VO r. VIII. PAGE 37.1. 36, 36. r. M. Neuman affirms, that 
camphire could abide or ſtand the fire; but that of Mr. Braus 


eould not at all. 
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